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MAY WE SUGGEST 


A CONSULT 
RESOLUTION G (reenational REFINING 


well worth 60., LTD. 
re disposal of your Non-Ferrous Scrap and 


making — Residues. 


NON-FERROUS STOCKHOLDERS LTD 


for your requirements in Light Alloy Sheets, 
Strips, Rods and Bars. 
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Rods, Tubes, Plates, etc. 
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we IN New AUSTIN Metal Works! 


Improved AUSTIN efficiency! 


Same high AUSTIN quality! 
Quicker AUSTIN delivery! 


Aluminium 

Brass 

Gunmetal 
Phosphor Bronze 
Copper Alloys 


BEARING METALS 





Lead 
Spelter 
Solders 
White Metal 
Alloys 


TYPE METAL 


® Produced under up-to-date Metallurgical & Laboratory control 


® Delivery by road, rail or water ex Stock Warehouses. 


Ingots by AUSTINS 


= 


dh LELIIIT ET 
LITT i a . 


Stock Warehouses: London, Birmingham, Leeds. 


AUSTINS 


NON-FERROUS 


METALS 


E. AUSTIN & SONS (LONDON) LTD. 
Metals Division: Stanstead Abbots, Ware, Herts. 
Tel. Stanstead Abbots 341. Telex. 81164. Grams. Optative Ware 
Head Office: Atlas Wharf, Hackney Wick, London E.9 
Te!. AMHerst 2211 
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Cerrobend is an alloy of Bismuth, Lead, Tin 
and Cadmium and melts below the boiling point of water! 

Unlike most other metals and alloys, Cerrobend EXPANDS 
on solidification. These unusual characteristics combine to make 
Cerrobend an ideal filler for pipe and tube manipulation. 
Let us send you descriptive literature, 
or alternatively, arrange for our 
technical representative to call. 


Full technical data sent on request. 


MINING & CHEMICAL PRODUCTS LTD-86 STRAND-LONDON-W.C.2 covent Garden 3993 


70-76 ALCESTER ROAD SOUTH - KINGS HEATH - BIRMINGHAM 14 Highbury 2281 
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ot COPPER &d at yout sowie... 


with our BRASS, GUNMETAL, 
‘DURALUMIN’, ALUMINIUM 
NICKEL SILVER, PHOSPHOR 
BRONZE, ETC. 


You'll find them in our 


COMPREHENSIVE 


selection of 
NON-FERROUS METALS 


ESTABLISHED 1780 


J. SMITH & SONS (Clerkenwel/) LTD. 
42/54 ST. JOHN'S SQ., CLERKENWELL, E.C.1 
Clerkenwell 1277 (14 lines) 


T. W. SENIER & CO. LTD. 
115/121 ST. JOHN’S ST., CLERKENWELL 
Clerkenwell 5937 


STANTON BROS. (Metals) LTD. 
49 ST. JOHN’S SQ., CLERKENWELL, E.C.1 
Clerkenwell 7251 


J. SMITH & SONS (Biggleswade) LTD. 
115 HITCHIN ST., BIGGLESWADE, BEDS. 
Biggleswade 2071 
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‘3 
bd gy .\Hall-mark of fine silver in 1637 


Hunt & Mitton Ltd, long-established manufacturers of high-pressure valves, 
put oil-fired SKLENAR furnaces in the new extensions to their foundries. 
The requirements were stringent. The castings produced must have a fine 
and even grain, be completely homogeneous, and micro-porosity completely 


eliminated. Hunt & Mitton took advantage of SKLENAR’S 14-day free 


demonstration in their foundry: the results were entirely satisfactory. 


by courtesy of Hunt > Mitton Lid 


I/lustration shows a 6” bore Globe Stop Valve for 275 p.s.i. Liquid Oxygen minus 1 30°F. 


F 


<1 


mark of the efficient melting furnace today 


Any SKLENAR furnace can melt a charge of bronze from 
50 Ibs to 5 tons in 30 minutes. And there is no crucible to renew. 





PROVE IT IN YOUR OWN FOUNDRY 


with our 14-day free demonstration offer in the U.K. 


Write for free booklet “efficiency in melting” 


SKLENAR FURNACES LIMITED 


385 Newport Rd. Cardiff Tel: Cardiff 35645 (Private Exchange) Grams: Sklenar Cardiff 
P5013 
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Telephones 2987 & 3576 





EDNALL LANE, BROMSGROVE, Worcs. 

















MORRIS ASHBY LTD 


305 KINGSLAND ROAD 
LONDON, £8 
CLISSOLD 2628/9 











PRESSURE 


DIECASTINGS 


WN ZINC BASE ALLOY TO BS.1004 
& ALUMINIUM ALLOYS TO BS. 1490 





A.1L.D. APPROVED 











MIDLAND METALLICS LIMITED 


SIDDONS FACTORY ESTATE 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 


Gravity and Pressure Diecastings 
of 
PRECISION 
QUALITY and 
DISTINCTION 


In Aluminium and Zinc Base Alloys 





METROPOLITAN 
PLASTICS LTD 


88 Sine 


oe tate 


for many years 
Pressure Die Casters 
to the trade 
in zinc alloys to B.S.1004 


invite your enquiries 


FARADAY WAY ~- ST. MARY CRAY 
ORPINGTON, KENT 


Telephone: Orpington 31631 














COST ACCOUNTING 
AND THE ENGINEER 


By KENNETH B. MITCHELL, 
A.C.W.A., AFF. LW.M. 


This book sets out to explain cost account- 
ing and how it operates to the engineer on 
the shop floor. The approach is simple and 
direct, the reader being shown in a practical 
manner how modern cost accounting in- 
fluences every department. Special attention 
is given to problems of budgeting and 
budgetary control. 


10s. 6d. net. By post 11s. 2d. 
Obtainable from booksellers, published by: 


lliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 





HANDBOOK OF 
INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.1.C., 
F.1M., and E. B. Smith 


Facts, figures and formule for 
all who design, erect, maintain 
or operate electro-deposition 
plant, and for laboratory workers 
who deal with plating solutions. 
Includes sections on water and 
drainage purifications of solu- 
tions, storage and handling of 
chemicals and plating-shop 
costing. 


35s. net. By post 36s. 5d. 


ee a RRA 


METALLURGICAL 
PROGRESS 


One of the most time-consuming 
tasks for advanced metallurg- 
ical students and_ research 
workers is “Searching the litera- 
ture.” This 3rd. volume does 
this task brilliantly and com- 
prehensively. 


6s. post free 


From all booksellers, published b: 
lliffe Books Led., Dorset House, Stamford Sc., 
London, S.E.1. 





























DIECASTINGS 


PRODUCED TO BSS. 1004 UNDER BS. LICENCE - § WN MAZAK ZInce ALLOY 
WESTERN DIECASTING LIMITED 


Members of Z.A.D.C.A, 
PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 
Telephone: 5-6593 


Dependable deliveries of large or small 
quantities of high grade diecastings at com- 
petitive prices. Finish machined if required. 
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LYE, WORCESTERSHIRE Telephone: LYE 2307/8/9 
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TUBE STRAIGHTENING 
MAGHINES 


TNC) 








For steel and non-ferrous tubes 
from 35" to 15” diam. 


Speeds up to 800 ft. per minute. 
All Rolls driven. 
No marking on tube surface. 


Illustration shows Bronx 6.CR.3 
Machine’ which _ straightens 
tubes from +” to 14” diam. 


Write for Catalogue No. 22. 
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METAL COMPANY LIMITED 
BADGER WORKS, SALTLEY ROAD, 
BIRMINGHAM, 7. 

TEL: ASTON CROSS 1351-2 
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ST. MARTINS METAL WORKS 
166 TENNANT STREET 


BIRMINGHAM 15 


TELEPHONE : MID* 1050 


PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
AND ALUMINIUM ALLOYS. 


GRAVITY DIE CASTINGS IN ALUMINIUM. 


SANDCASTINGS IN BRASS, BRONZE 
AND ALUMINIUM ALLOYS. 


FINE FIGURE AND FALSE CORED 
CASTINGS FROM WAX AND PLASTER. 


LET US MAKE YOUR PROTOTYPES 
BEFORE CUTTING A DIE. 


ACCURACY ror tue ASKING 
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A 500 kW. hydraulically tilted furnace with an available capacity of 6,000 Ibs. of aluminium. A60 kW. Birlefco Induc- 
tion Furnace with a useful 


capacity of 450 Ibs. of 
aluminium. 


a 
BIRLEFCO FURNACES AS OR SMALL 

















Whatever your production demands Birlefco 
can provide the most suitable melting equip- 
ment, be it a few ounces of aluminium for small 
components—such as car door handles, door 


and window furniture, etc., or the bulk 
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production of billets for extruded sections. 

If there’s metal to be melted Birlefco present a 
unique combination of design, experience and 
manufacturing skill, always abreast of new 


trends and new techniques. 


BIRLEC-EFCO (MELTING) LTD 


Westgate oA LDRIDGE : Staffs Specialists in the design and supply of all types 

= of electric melting furnaces, including Vacuum 
Furnaces; Mains Frequency and High Frequency 
Melting Plant; Induction Heating Equipment. 


ff Telephone: Aldridge 52071 


Moorabbin, Victoria, Australia;in Canada: Bi 
South Africa: AE! South Africa (Pty.) Lt 


SM/BE 6504 
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A master builder—a master craft 


And a meticulous craftsman, His standards are high, and so must be 
the quality of the materials under his hand. He chooses them with the 
same creative care he lavishes on the work itself. The choice of 
metals for quality die casting is equally critical; that is why the 
leading die casters put their confidence only in Mazak. 

In some cases the existing procedure of a producer is accepted as the 
best practice of the art and is taken as a basis for the standard in 
question. Thus British Standard 1004 (Zinc Alloys for Die Casting) 
was based on the established practice of the Imperial Smelting 


Corporation in the production of Mazak. 


aL AZZ ANI 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, LONDON S.W.1 
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Powder Metallurgy Standard 


N order to eliminate misunderstandings 

between the manufacturer and user, and to assist 
the latter in selecting and specifying the proper 
powder metallurgy product for his particular 
needs, the Powder Metallurgy Parts Manufac- 
turing Association of America has just issued a 
new “Materials Standard and Specifications for 
Powder Metallurgy Mechanical Components and 
Oil-Impregnated Bearings”. It was considered 
that, in most instances, existing specifications 
were too broad to assure reliability of material, 
quality and performance. Furthermore, because 
of technological progress an upgrading of the 
property and performance specifications was in 
order for the products of powder metallurgy. 
For example, in the case of oil-impregnated 
bronze bearing materials in the density range of 
6-4 to 6-8 gm/c.c., the “K factor” used in estab- 
lishing the radial crushing strength of bearings 
has been increased from 22,500 to 26,500. Simi- 
larly, tensile strengths have been revised upwards 
and PV values for iron-base materials set at a 
more realistic figure. 

A further purpose of the new specifications is 
to discourage the use of material designations 
based on proprietary trade names and to replace 
these with standard code designations recognized 
by the industry. The coding system provides a 
convenient means for designating the type of 
material, the composition, and the density range 
of parts produced by powder metallurgy. It 
consists of a combination of letters and numerals 
arranged in sequence. For example, prefix letters 


denote the type of material, ie. bronze, iron, 
brass, etc. Four digit numerals designate the 
major and minor alloying constituents, and a 
suffix letter denotes the density range. Thus, 
BT-0010-R denotes a bronze bearing material 
with 90 per cent copper and 10 per cent tin, 
having a density of 6-4 to 6-8 gm/c.c. 

Detailed specifications are provided for twelve 
different materials, three for bronze, three for 
brass, and the remaining six for iron or iron-base 
materials. Two of the specifications serve a dual 
purpose in that they are recommended and 
commonly used both as bearing materials and 
for mechanical components. For each of the 
materials the following data are supplied: com- 
position, density, allowable density variation, 
porosity, K strength constant, tensile strength, 
elongation, and yield strength. To guide the user 
the standard also provides ordering data; 
chemical requirements; density and porosity 
limits; methods of determining mechanical 
properties, sampling procedures; allowable varia- 
tion in dimension and workmanship; inspection, 
certification and rejection procedures; and recom- 
mended methods for determining density and 
porosity. 

Although more comprehensive than comparable 
British Standards, the Association recognizes that 
it is only the beginning of a long-range pro- 
gramme of standardization necessary to keep up 
with the rapid strides being made by the powder 
metallurgy industry in perfecting the quality, 
performance and reliability of its products. 

+ 








ESIGNED for the medium size 
D of car —the family model—the 

Borg-Warner model 35 auto- 
matic transmission should herald a new 
era for drivers of this class of car. 
Based on a hydraulic torque converter 
which replaces the conventional fly- 
wheel and clutch, and a hydraulically 
operated automatic gearbox incor- 
porating a planetary gear set, it pro- 
vides three forward ratios of 2-39:1, 
1-45:1 and 1:1; in reverse, the ratio 
is 2-09:1. It eliminates the clutch 
pedal entirely and, in combination with a 
pre-selector, changes gear automatically 
to suit the demands of traffic and road 
conditions. Like so many of today’s 
high efficiency complex mechanisms it 
incorporates a wide range of pressure 
die-castings, die-castings which have to 
be machined to high accuracy on 
elaborate tooling set-ups in special 
machines, but which still provide the 
most economic means of producing the 
intricate components required. Weight, 


Fig. 1—The outer contours of the main case of the Borg-Warner automatic 
transmission 


Die-Castings 
in the 
Borg-Warner Automatiq’ 


too, is a prime factor, and for this reason 
aluminium alloys are chosen for many 
of the parts. 

The largest pressure die-casting in 
the assembly is the main transmission 
case, shown as a fully machined com- 
ponent in Figs. 1 and 2, and in the 
assembly in Figs. 3 and 4. This die- 
casting, though not heavy, is fairly large 
as aluminium pressure die-castings go; 
its overall dimensions are 11j in x 12} in 
x 83 in. 

All the castings illustrated here have 
been produced in America by Doehler 
Jarvis Division, National Lead Co., but 
production in this country is well 
forward and identical British castings 
will be used as full production gets 
under way. 

The main case casting forms a shell 
whose inner and outer contours corre- 
spond fairly closely, thus minimizing 
weight and maintaining the maximum 
consistency of section. Although the 
majority of the pads, faces, bores and 


in the top face 
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holes are subsequently machined, the 
incorporation of ducts for hydraulic 
fluids, the provision of faces from 
which the first machine locations can 
be taken, and the smooth finish of the 
as-cast surfaces all recommend the 
pressure die-casting for this application. 
As can be seen from the illustrations, 
the ducting for hydraulic fluid cored 
into the top face is fairly complex. 
The smooth finish of the as-cast sur- 
faces is of considerable value here as 
there is much less risk of smal] particles 
breaking loose to foul the channels, and 
the fluid flow is unimpeded. The 
majority of the holes in the top faces 
are cored in, those around the flange 
and some of the others being subse- 
quently drilled out and tapped. To 
link up the fluid channels, a hole is 
drilled from the rear face and broken 
through into the bottom of three of the 
ducts. The open end of this hole is 
stopped by pressing in a steel peg. 
Die costs are, as would be expected, 


Fig. 2—Interior of the main case die-casting, showing the cored ducts 











lia) Transmission 
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fairly high, and in castings of this type 
the economic balance between cast-IN Fig. 3—The assembled transmission complete 
features and their subsequent provision with converter housing and extension housing 
by machining may be quite delicate. In 
this instance, the very high precision 
required of the bores and faces demands 
highly accurate machining, and it is 
unnecessary to incorporate more than 
the major features in the casting. 

This point is made here at some 
length, since much has been written of 
the ability of pressure die-castings to 
provide the most intricate and accurate 
as-cast details. This remains true, but 
where extremely high precision is 
required, or where production line 
machining facilities exist, it is frequently 
advantageous to adopt a machining 
operation rather than add further com- 
plexity to the die producing the casting. 

In point of fact, a special purpose 
Burr Transfer line is being laid down 
by Borg-Warner for machining this 
main case. This will be in three sec- 
tions, mounted over a central floor 
flume for coolant return, and wil] have 
a 10-station 40-spindle first section, a 
21-station 95-spindle centre section and 
a 5-station 4-spindle finishing section. 
At the end of the line an automatic 
5-stage pressure drop test machine is 
incorporated to ensure that oil leaks 
from the finished casé are eliminated. 

From the die-casting viewpoint, one 
of the most interesting castings is that 
shown in Figs. 5, 6 and 7. This is a 
valve body and a “natural” for pressure 
die-casting. No other process could 
produce such a part with comparable 
surface finish and with so many cast-in 
slots all free from irregularities. 

In any servo and valve mechanism, 
the degree of freedom from dirt and 
foreign matter must be high indeed, 
and, consequently, cleanliness, both 
before and after machining the die- 
castings used in this transmission, is of 
vital importance. Incoming aluminium 
castings all undergo a combined shot- 
blasting and tumbling treatment in a 
Tilghman umit which cleans and 
removes any fins or burrs prior to 
‘machining. On the machining lines, 
washing tanks are installed between 
certain stations to ensure the removal 
of swarf and other extraneous matter, 
and, in addition, certain components, 
including the valve bodies, go through 
a Vaqua processing unit, where they 
are blasted with powdered glass to fig 5 Exploded view showing 
ensure a smooth satin finish in slots rejative positions of the upper and 
and bores. This also removes the finest lower valve bodies and the covers 























Fig. 4—Interior of the automatic transmission 
assembly 
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Figs. 6 and 7—Die cast valve body with complex ducting and cores cast-in. 
The illustrations show the inner and outer sides of the machined casting 


Left: Fig. 8&—Valve 
body die-casting 
loaded into a multi- 
station fixture for 
drilling and reaming 
on a Mulhead machine 


Below: Fig. 9—Two 
large and four small 
valve bodies are 
loaded simultaneously 
into a fixture for 
grinding the faces on 
a Thompson grinder 


burrs which may have arisen during 
mac 

This casting also exhibits some of 
the features that make for satisfactory 
design from the pressure die-casting 
viewpoint. In many respects, design 
for other casting processes involves 
somewhat different problems. In par- 
ticular, the designer for pressure die- 
casting must aim at a much more 
uniform section throughout the casting 
if he is to obtain soundness at all 
points. In this respect, the valve body 
castings of Figs. 6 and 7 are exemplary. 
From whichever angle the casting is 
viewed, it is apparent that the contours 
have been arranged to follow closely the 
necessary internal cavities, and where 
practicable all the bosses have been 
cored. 

This component undergoes a series 
of machining operations on special 
purpose fixtures. After a location hole 
has been drilled, the castings are 
mounted two at a time in a Heald 
Borematic for facing. Two cored holes 
are then reamed and the large valve 
face is machined. Drilling, reaming 
and tapping operations follow, in 
Mulhead machines. These are equipped 
with multi-station fixtures indexing 
into different positions, so that a com- 
ponent loaded into the fixture under- 
goes a series of operations as the 
indexing fixture is rotated, and one 
casting is removed at each move of the 
rotary table (Fig. 8). 

For fine boring of the valve bores, 
Heald Borematics are used, a finish of 
10 microinches being obtained, with a 
limit of 0-00lin. on diameter. After 
boring, the parts are washed, the valve 
face is ground, and the component then 
goes to a Thompson grinder for grind- 
ing the faces (Fig. 9), after which all 
the joint faces are finished by lapping. 
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It is a feature of the Borg-Warner 
assembly that no gaskets are used, all 
the faces being finished by lapping to 
ensure a perfect fluid-tight joint. 

Although relatively simple compared 
with the castings just described, the 
servo bodies shown in Fig. 10 are also 
die-cast in aluminium alloy. These 
form a cylinder in which die-cast 
pistons and sleeves operate. In each 
transmission, two servo assemblies are 
fitted, one with 2}in. bore and the 
other with 23in. bore. Each die-cast 
servo body incorporates brackets and 
lugs for fixing and for pivoting the 
servo arm shown in the middle of the 
group of castings. A central hollow 
pillar is cast within the smaller servo 
body and a recess in the inner face 
connects with a cored outlet hole. 

The governor body in Fig. 11 is a 
further casting which incorporates slots 
and interconnecting cored holes which 
make it especially suitable for produc- 
tion by die-casting. Side and top 
faces are lapped and the bore is highly 
finished. 

A smaller valve body is shown in 
Figs. 12 and 13, and this forms part Fig. 10—Di , 
of the same assembly as the larger valve Ojo minium servo 
body described earlier, an exploded  pogies and a servo 
view being shown in Fig. 5. A little arm 
less complex than the one previously 
referred to, it yet has similar charac- 
teristics, including the cast-in convolu- 
tions for fluid channels, which have to 
match accurately with. those of the 
larger valve body. The inner and 
outer shapes are also designed to 
follow each other closely, surplus metal 
and heavy sections being completely 
avoided. 

In this component, the _ initial 
machining locations are taken from 
cast-in bores, the first operation being 
roughing and finishing the face. Two 
further location holes are drilled, and 
the remaining machining is located . = 
from these holes. Much of the work 9 = —— 
on this component is drilling, tapping intersecting with the 
and reaming, carried out mainly on main bore. Enlarged 
Mulhead multi-spindle machinés. Valve approx. 14 times 



















































Figs. 12 and 13—Inner and outer surfaces of the smaller valve body—another casting of complex form readily producible as a die-casting 











Fig. 15—Some of the 
pistons and sleeves uscZ 
in the servo assemblies. 
The two outer ones have 
rubber rings inserted into 
the groove around the 
flange. All are machined 
pressure die-castings 


bores are finished to a 10 microinch 
surface finish and to a tolerance of 
0-001 in. on diameter. The side faces 
are ground on a Thompson grinder, 
four at a time (Fig. 9), two components 
being reversed at each pass, thus giving 
two finished parts per cycle. 

After grinding, the parts are again 
washed, the bottom face is honed to 
a 32 microinch finish and _ within 
0-0003 in. for flatness, and they then go 
to final deburring and brushing on 
the bench or to the Vaqua processing 
unit. 

Three covers are shown in Fig. 14. 
These have cast-in slots on _ their 
undersides and include cored holes for 
subsequent tapping or, where tapping 
is not called for, the taper is taken out 
by a drilling operation. This type of 
component is yet a further example of 
suitability for production as _ die- 
castings, and work on the cast com- 
ponent is reduced to a minimum. 

Also shown at the rear of Fig. 14 is 
a locking ring, yet another of the 
17 pressure die-cast aluminium com- 
ponents used in the Borg-Warner 
assembly. 

The pistons and sleeves shown in 
Fig. 15 are quite straightforward die- 
castings, all having their flanges turned, 
undercut and chamfered on Heald 
Borematics. In components of this 
kind the accuracy of the pressure die- 
casting and its smooth surface finish 
provide precise location in machine 
chucks, high concentricity being 
achieved with minimum machining. 
These components exhibit a wide 


variety of size, shape and function; they with no loss of efficiency, and they 


show how careful design can produce 
highly complex parts economically and 
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Fig. 14—Die-cast cove 
and a locking ring afi 

machining. Althoug 

relatively simple, the 

have slots and recess¢ 
that make them eminent 

suitable for production by 
pressure die-casting 





portray the versatility of pressure 


die-castings. 
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The appointment has been an- 
nounced of Mr. A. Derbyshire as 
managing director of Controlled Heat 
and Air Limited, a member company 
of the Incandescent group. Mr. 
Derbyshire joined the company in 1939 
as chief draughtsman, was subse- 
quently works manager, and in 1945 


was appointed a director of the 
company. 
Deputy chairman and managing 


director of The Steel Company of 
Wales, Sir Julian Pode, Kt., J.P., has 
been appointed to succeed Mr. C. R. 
Wheeler as President of the British 
Iron and Steel Federation on January 1 
next. 


In this column of our issue for 
December 8 (page 466), we referred to 
some staff changes at Thomas Bolton 
and Sons Limited. It was not made 
clear in our note that Mr. H. C. 
Walters continues as home sales 
manager, and that Messrs. Warburton 
and Kitson will be responsible to him. 

Appointments recently made by 
Mansill, Booth and Company Limited, 
members of the Delta Group, are those 
of Mr. A. J. Mealand, assistant direc- 


tor, who has served the company for 
over 39 years, who now becomes works 
director, and Mr. P. W. L. Mitchell, 
F.C.A., who has been secretary for 
some years and now becomes director 
and secretary. Both appointments take 
effect from January 1 next. 


A new post of marketing manager 
has recently been created by George 
Kent Limited, and appointed to this 
position is Mr. R., C. Ingram, who 
joined the company in 1934 as a 
student apprentice. He progressively 
became service engineer in North-East 
England, manager of the first nuclear 
section of production control, and 
during the last ten years has been a 
technical sales manager, first for 
Yorkshire and then for Middlesex. 


The appointment of Mr. W. 
Atkinson Adam, M.I.Mech.E., as 
managing director of the three British 
Divisions of the Yale and Towne 
Manufacturing Company has been 
announced. 

Formerly with A.E.I.-Birlec Limited, 
Mr. John G. Bricknell has joined 
Hedin Limited as Midland Area 
representative. 
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~ Metals 
in 


Space Technology 


PRESENT AND FUTURE APPLICATIONS OF METALS IN 
ROCKETS AND SATELLITES FOR SPACE EXPLORATION 


vehicles necessarily must take 

account of the light metals, and 
Dr. E. G. West, Technical Director of 
the Aluminium Development Associa- 
tion, discussed the potential role of 
aluminium and its alloys in this field 
when he addressed the British Inter- 
planetary Society at a Symposium on 
“Materials in Space Technology”. 
Extracts from his remarks and those of 
some of the other speakers are given 
here. 


ANY discussion of metals in space 


Advantages of Aluminium 


Aluminium is likely to play an impor- 
tant role in equipment for space flight 
because of the wide range af properties 
available in the aluminium-base 
materials. They have a reasonably high 
strength-to-weight ratio at ordinary 
temperatures, no diminution of desirable 
properties at very low temperatures 
and a combination of useful, physical 
and chemical characteristics, together 
with remarkable versatility when fabri- 
cating processes are considered. They 
cannot, however, meet all the require- 
ments of the space engineer, but for 
many purposes, it is likely that further 
improvements could be made _ in 
current alloys and in the development 
of new alloys with enhanced properties. 

The radioactive properties of alu- 
minium are of some importance, par- 
ticularly as it does not have any 
long-lived isotopes. It is relatively 
transparent to radiation and results 
available from the “Discoverer” pro- 
gramme show that biological specimens 
protected by aluminium took a lower 
dose of radiation than those with lead 
shielding. It appears that the heavy. 
metals may become a hazard during a 
period of solar flare because high- 
energy protons may react to produce 
harmful X-rays, whereas no such harm- 
ful rays were emitted when aluminium 
was the shielding material. 

New alloys have come into limited 
use for supersonic aircraft and for 
portions of rockets, and among those 
which are typical of current thinking 
are the compositions known in U.S.A. 
as X2020 and 2219. The first-mentioned 
contains 1-1 per cent lithium, which 
improves the modulus of elasticity by 
some 8 per cent and improves high 
temperature properties up to about 


220°C. Alloy 2219 contains basically 
6 per cent copper, 0-3 per cent man- 
ganese, 0-15 per cent zirconium, 0-1 per 
cent vanadium and 0-06 per cent 
titanium. This alloy retains a good 
measure of strength at temperatures up 
to 260°C. and is used in various con- 
ditions of heat-treatment. It is some- 
what below the strength of the alu- 
minium -zinc-magnesium alloys at 
normal temperatures, but at 200°C. and 
over it is superior to these and to the 
aluminium-lithium alloy. It is fabri- 
cated and welded by the usual processes 
and may point the way to a new alloy 
family. 

It is well known that the endurance 
curves obtained from fatigue tests for 
aluminium alloys are similar to those 
for other non-ferrous metals, differing 
from the typical curve for mild steel 
as they do not become asymptotic to 
the N-axis, even after many cycles of 
stress. The endurance limit varies 
considerably according to the type of 
alloy from 25-50 per cent of the static 
tensile strength and, recently, there has 
been completed a great deal of work to 
determine the effect of notches on struc- 
tural items, such as joints. The most 
recent work has been on the effect of 
raised temperatures on fatigue charac- 
teristics, particularly on the sheet forms 
of the high-strength heat-treatable 
alloys under varying load cycles and 
temperature ranges. 

Static tensile properties of aluminium 
fall off rapidly at elevated temperatures, 
although certain alloys specially 
developed for service at raised tem- 
peratures are useful up to about 200°C. 

Most aluminium alloys develop 
increasing creep at 300°C., but the 
properties of sintered aluminium 
powder products show a_ useful 
improvement at raised temperatures, 
ard there may well be considerable 
scope for future development in this 
field. 

New materials include a particularly 
interesting experimental one which is 
stated to be three or four times 
stronger on a weight basis than any 
present aluminium alloy tested at tem- 
peratures considerably higher than 
usual. Whiskers of aluminium oxide 
are grown by heating pure aluminium 
to 1,200°-1,600°C. in hydrogen con- 
taining water vapour which, after it 
evaporates, oxidizes the metal. These 
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whiskers range from minute strands, 
woolly in appearance, to large needles, 
and are able to withstand tension from 
a few thousand to several million Ib/in?. 
Whiskers are graded according to type 
and size and are then used to reinforce 
aluminium, either by impregnating 
molten metal with a pack of whiskers 
under vacuum or by mixing whiskers 
and powdered metal, the mixture then 
being heated to melting. The final 
objective is a strength-weight ratio of 
600,000, but little other information has 
become available on this material as 
yet. 

Corrosion is a major problem in 
choosing materials for propellant con- 
tainers and rocket engine components. 
Nitrogen tetroxide and nitric acid 
present serious problems, particularly 
if moisture is present, but aluminium 
and the low-aluminium alloys are com- 
patible and have been successfully used. 
Hydrogen peroxide also involves 
special problems, and it is commonly 
contained and handled in high-purity 
aluminium. Even when corrosion 
occurs, the aluminium corrosion 
products are not catalytic and so help 
to preserve the stability of the hydrogen 
peroxide. Hydrazine is an alkaline 
compound which corrodes many metals 
but, again, it is handled in aluminium 
and the low-aluminium alloys. Alu- 
minium is suitable for liquid anhydrous 
ammonia, although it corrodes many 
other metals, particularly when minute 
quantities of water are present. Liquid 
fluorine is a particularly difficult 
material for which aluminium and 
some of its alloys are satisfactory in 
service. In cases where aluminium is 
not used for complete vessels, it finds 
an interesting use as a gasket material 
for fluorine-containing compounds and 
other highly oxidizing substances which 
make organic materials unsuitable. 


Applications of Aluminium 


Among the interesting applications 
of aluminium in its contribution to 
space flight is its use as a constituent 
of fuels for which its high heat of 
oxidation and low density make it 
interesting. Aluminium is _ widely 
applied to fuel containers and a par- 
ticularly interesting example is the fuel 
core: for example, the American solid- 
fuelled “Minuteman” missile uses a 
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solid plastic mass of fuel and the pro- 
duction of these 10ft. long fuel cores 
has involved aluminium castings of 
considerable size, complexity and high- 
dimensional accuracy. 

Pressure vessels for liquid propel- 
lants are largely made of aluminium 
alloys, both non-heat-treatable and 
heat-treatable types, including the 
copper-containing and the aluminium- 
zinc-magnesium series, being used. 
Their strength-weight ratios compare 
well with those of alternative materials 
and, at present, they compete on a 
strength-weight ratio with titanium. 
They are, however, very much easier 
to fabricate and of much lower cost. 

Similarly, aluminium has been widely 
used for rocket casings and, in com- 
bination with suitable internal stiffen- 
ing, there seems to be a future for heat 
sinks of extruded aluminium sections 
bonded by brazing or other effective 
means, to the sheet skin. Roll-bonded 
sheet may incorporate cooling passages 
through which liquids or gases may 
circulate. 

Coatings of sprayed aluminium or 
other ceramic materials have been used 
to give local protection to aluminium 
and other metals, whilst some appli- 
cation of vitreous enamelled aluminium 
has been reported. 

Many components of fuel systems, 
particularly at the low temperature end 
of the system, are successful in alu- 
minium, such as pipework, valves, 
impellers, control gear and instruments. 


Suitability of Magnesium 


Dealing with magnesium in space 
technology, Dr. E. F. Emley (Magnesium 
Elektron Ltd.) said that both cast and 
wrought alloys are available for long- 
term use at temperatures up to nearly 
350°C., and from tke strength-to-weight 
ratio viewpoint magnesium castings 
have many advantages which are main- 
tained to quite high temperatures. 

In the wrought state, however, mag- 
nesium alloys do not compare favour- 
ably with high strength aluminium 
allovs on a strength-to-weight basis. 

The experiences of space flight may 
well involve some components in very 
ravid heating and stressing. Tests in 
which full temperature and stress were 
reached in a few seconds have demon- 
strated that these are conditions under 
which magnesium alloys show to great 
advantage. Thus, the proof stress 
values realized can, in some cases, reach 
three or four times those obtained in 
conventional short time tests. 

Where stiffness-to-weight ratio is 
concerned, magnesium is advantageous 
in the wrought form as well as in 
castings. The natural advantage of 
magnesium in stiffness: weight ratio is 
fully maintained at high temperatures, 
owing to the relatively small effect of 
temperature on the Young’s modulus 
values for the _ thorium -containing 
wrought magnesium alloys. 

Two other factors contribute to the 
good stiffness: weight ratios obtainable 
with magnesium: (i) in castings, the wall 
thickness is frequently governed by the 








minimum that can be cast, rather than 
what thickness is mecessary to meet 
certain properties. In such cases, mag- 
nesium has an obvious advantage; (ii) 
because of their material soundness, 
magnesium castings lend themselves 
well to reduction in wall thickness by 
acid etching. Large castings with wall 
thicknesses 0-09-0-1 in. have been 
successfully cast, but it may be cheaper 
to make castings with, say 0-25 or 0-3 in. 
walls, and then reduce them to size by 
acid etching. 

Related to the ratio of stiffness-to- 
weight is the ability of a sheet material 
to resist dents; and on an equal weight 
basis, magnesium is superior to alu- 
minium and steel in this respect. 

Ease of fabrication is another attribute 
of the magnesium alloys; they can 
readily be fabricated as castings (sand, 
gravity die, pressure die) and as 
forgings, extrusions or sheet. 

In no metal have larger or more 
complex castings been made to higher 
standards than in magnesium, whilst 
some of the elevated temperature alloys 
used in aeronautics are amongst the 
most readily castable of the magnesium 
alloys, as well as being weldable and 
pressure-tight. 

Readily weldable cast and wrought 
alloys of all types are available, and 
large and complex welded structures 
can be built up in alloys which do not 
require to be stress-relieved after 
welding. 

Only limited cold forming of mag- 
nesium is, in general, possible—this is 
a reflection of the hexagonal lattice— 
but in the temperature range 250- 
400°C... forming by standard methods 
is readily carried out. 

No ductile-brittle transition takes 
place in magnesium alloys down to at 
least —180°C. Strength increases and 
elongation and impact values fall pro- 
gressively as temperatures are lowered. 

Magnesium alloys withstand normal 
outdoor exposure rather better than 
mild steel and can often be used without 
any special protective treatment. Under 
certain conditions, e.g. where heavy 
condensation is frequent, in marine 
atmosvheres, or when magnesium is 
coupled to other metals and moisture 
cannot be excluded, suitable protective 
treatments are desirable. 

The high specific heat and good con- 
ductivity of the metal—more specifically 
the high “thermal diffusivitv’—make 
the metal a valuatte “heat sink”. Aero- 
dynamic heating gives rise to lower 
surface temperatures with magnesium 
than with most other constructional 
metals for space applications. Further- 
more, since the product of the elastic 
modulus and the coefficient of expan- 
sion, the “thermal stress modulus”, is 
low, uneven heating of components will 
not induce high thermal stresses. 


Applications of Magnesium 


Some applications of magnesium, not 
only in satellites and space probes but 
also in the more extensive missile field 
where relevant experience in the use 
and handling of the metal is being 
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obtained, include the following:— 
ZRE1 sand castings were used in th: 
“Skylark” research rocket launche: 
during the I.G.Y. Limited informatio: 
is available on British missiles, but it i: 
known that Z5Z and RZ5 castings have 
been used extensively for structural 
parts. One missile had fins and body 
tube in extruded ZW6. Castings in 
MSR and forgings in ZTY are expected 
to find increasing use in the future. 
American use of magnesium in 
missiles has been widespread, including 
the Titan, Jupiter, Thor, or Polaris 
missiles. In one instance, the HM21 
sheet is known to reach 375-425°C. for 
short periods. Of particular interest 
are the Falcon, of which 90 per cent of 
the structure is magnesium; the Mace, 
containing 660 1b. magnesium; and the 
Bomark with 200 Ib. thorium alloy sheet 
forming the leading and trailing edges 
of the control surfaces, including wings 
and fins, and with ram jet engines 
employing thorium type alloy sheet and 
over 3001b. of HK31 and ZREI castings. 
The Snark contains 1,500 lb. AZ31 
sheet and 300 Ib. castings. In the Talos, 
containing altogether several hundred 
pounds of magnesium, the forward 
cowl assembly is stretch formed from 
HM21 sheet, and the inner body is 
fabricated from HK31 sheet and HK31 
castings. Here, the ability of the mag- 
nesium structure to withstand collapsing 
pressures without buckling, dictated 
use of the metal in preference to 
titanium, aluminium, or steel. 


N.S.A. have made good use of mag- 
nesium for fins and transition areas in 
their air-launched hypersonic research 
rockets reaching speeds up to Mach 15. 
The tail fins are in foam-filled AZ31 
sheet with the leading edges protected 
by Inconel strips backed with copper. 
Magnesium was used because of its 
“light weight, heat sink capacity, damp- 
ing capacity, and ease and economy of 
formability”. Magnesium was also 
used very extensively in N.A.C.A.’s 
research rockets. N.A.S.A.’s Scout 
satellite launching rocket contains 
magnesium skins in its third stage. 


Much development of forming 
methods for magnesium has resulted 
from the missile programme. One 
stretch press will handle sheets 32 ft. 
by 6ft.. and a spin forge machine has 
been developed which can produce 
cvlindrical or conical shapes up to 
10 ft. diameter and 30 ft. long. Expand- 
ing mandrels are used for some of the 
shaves needed in missile bodies (e.g. 
conical frustra with concave sides), 
while some of the ridges and other 
protuberances required by the designer 
can be explosion-formed cold in sub- 
merged dies. 


Among satellites and space probes, 
the “Vanguard” satellite is made from 
two drawn hemispherical shells of 
AZ31 sheet 0-028 in. thick. Drawing is 
done at about 350°C. and requires only 
one stroke. Each shell is spun to shape 
at 315°C. and later machined on an 
accurate cast-iron former to final 


(Continued on page 522) 
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Reviews of the Month 


CHEMICAL ANALYSIS 


“Analyse der Metalle.” Volume II: 
Bietriebsanalysen. (Second Edition). 
By the Chemikerausschuss der Gesell- 
schaft Deutscher Metallhutten - und 
Bergleute e.V. Published by Springer- 
Verlag, Berlin- Wilmersdorf, Heidel- 
berger Platz 3. Pp. (Part I) xvi+726, 
(Part II) iv+727-1568. Price DM.158. 








TO anyone who is familiar with 
the earlier editions of “Analyse der 
Metalle”, this latest publication will be 
most welcome, and to those who are 
not so familiar, a preliminary favour- 
able impression is inevitable from a 
glance at the long list of reputable 
analysts responsible for this excellent 
publication. 

The well-chosen team of contributors 
has given attention to possible short- 
comings in earlier editions and laid 
increased emphasis on those sections 
which are of growing importance to the 
industrial analyst. 

Many laboratories are regularly 
called upon to carry out analyses 
outside their specialized field, and 
“Analyse der Metalle” will be invalu- 
able in these circumstances, because it 
has such a wide coverage, whether the 
analyst has an interest in ferrous or 
non-ferrous materials, because he is 
bound to find some part of the publica- 
tion informative and helpful. 

These latest volumes cover the 
analytical chemistry of about fifty 
elements, including all of the common 
and many of the less common elements 
such as rhenium and rubidium. There 
are also extensive sections on such 
subjects as the determination and 
physical examination of metallic afd 
non-metallic coatings, the determina- 
tion of oxygen in metals, the examina- 
tion of refractories, oils (for calorific 
value, flashpoint, etc.) industrial and 
naturally occurring gases, and -the 
determination of toxic gases in the 
atmosphere. Elements are dealt with 
in alphabetical order and each receives 
detailed individual attention. The 
natural occurrence of the element is 
first discussed, then its analytical 
chemistry, beginning with qualitative 
tests, followed by a variety of well- 
chosen, preven analytical procedures 
for the determination of the element 
whether present as a major or minor 
constituent in typical samples. For 
good measure, the analysis of materials 
in which the element predominates is 
given in detail. 

In perusing a publication such as 
this, the English reader invariably asks 
the question “To what extent is 
the published information adequately 


NEW BOOKS 


covered by publications in English?” 
and one may cite such excellent pub- 
lications as “Standard Methods of 


Chemical Analysis”, by Scott and 
Furman. 
In these days when analytical 


chemistry is growing in importance, 
the analyst cannot have too many 
sources of information readily available 
and it is in this respect that the book 
can be recommended because it advises, 
with authority, on a wide variety of 
analytical topics as applied to miscel- 
laneous samples, imparting informa- 
tion which might otherwise be 
unknown to the analyst. 
W. TLE. 


DUST CONTROL 


“Control of Airborne Dust.” By W. D. 
Bamford. Published by The British 
Cast Iron Research Association, Alve- 
church, Birmingham. Pp. viti+479. 
Price 65s. (to members of the Associa- 
tion), 84s. to non-members. 








AS part of its research pro- 
gramme, the B.C.I.R.A. set up a 
Foundry Atmospheres Section in 1950 
to examine some of the problems of 
dust control. As leader of this section, 
the author of this book collected con- 
siderable data on many aspects of the 
problem. It is from this data, coupled 
with earlier experience in fan and ven- 
tilation practice, that the book has been 
compiled. It is intended as a text and 
reference book for those engaged in the 
control of airborne dust, and should also 
be valuable to students of environ- 
mental health. It represents an effort 
to put on a scientific basis what has in 
the past been largely a haphazard art. 

The book contains fifteen chapters 
and the details of the foundry and 
laboratory investigations undertaken 
are tabulated and illustrated graphically 
in a series of valuable appendices. 
Practical diagrams and half-tone plates, 


. which show examples of air flow in a 


variety of foundry conditions and 
exhaust systems, are a feature of the 
book. Many of the diagrams are 
dimensioned, and the construction of 
cowls and hoods is shown. A carefully 
selected index makes for easy reference 
to specific information. 

In the early chapters the formation 
and dispersal of dust and fumes and 
other fundamental factors in foundries, 
such as thermal currents and cross 
draughts, are described. The relative 
merits, of side-, down- and tov-draught 
exhaust systems and methods of pre- 
dicting exhaust air volumes to obtain 
specific velocities are then discussed. 
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AND THEIR AUTHORS 


Control of dust produced during sand 
cooling and by abrasive wheels is con- 
sidered, and three chapters are devoted 
to air cleaning and fans. The practical 
application of exhaust system design 
principles is considered at length and 
there is a short chapter on the related 
subject of heating of workshops. 

This book recommends itself, and it 
may well become a “bible” for many 
consultants, as well as those directly 
concerned with working conditions in 
foundries and workshops. 


CAREERS FOR GRADUATES 


“The Directory of Opportunities for 
Graduates 1962.” Published by Corn- 
market Press Ltd., 86-88 Edgware Road, 
London, W.2. Pp. 368. Price 8s. 6d. 








SURVEYING the openings for 
graduates in some 415 companies, this 
book is a revised edition of a similar 
book that appeared in 1957. Its 
avowed aim is to ease the flow of 
graduates from university to industry 
by providing up-to-date information 
about the firms in which opportunities 
for graduates occur. It gives a very 
brief account of the fields in which 
each firm operates, the types of 
graduates it employs, and surveys the 
training system employed. Salary 
scales are outlined in some cases, and 
the person to whom applications 
should be sent is stated. 

In addition to thesé details of poten- 
tional employers there are also more 
general articles. One of these discusses 
the effects of entry into the Common 
Market on studies in Europe and on 
the chances of jobs there. Another 
article discusses the relative advantages 
and disadvantages of working in and 
out of London, while a third outlines 
the opportunities in television. 


MINERALS 


“Minerals for the Chemical and Allied 

Industries.” Second Edition. By S. F. 

and M. G. fohnstone. Published by 

Chapman and Hall, 37 Essex Street, 

London, W.C.2, 1961. Pp. xi+788. 
Price £7 7s. Od. 








RECENT advancement in the 
use of minerals has compelled the 
authors of this book to rewrite a number 
of chapters, e.g. aluminium, arsenic, 
bentonite, bismuth, cadmium, cobalt, 
etc., and the chapters on caesium, 
rubidium, copper, etc., have been 
revised. Some 100 elements or their 
compounds are dealt with, the signifi- 
cant data about them being given. Each 








522 


chapter has an excellent supplementary 
bibliography and, where required, gives 
standard specifications for the U.K. 
and U.S.A. 

Aluminium, the most abundant of 
the metallic minerals, is covered in 
27 pages, and this includes compounds, 
sources and circumstances of supplies, 
processing, extraction and reduction, 
refining, alloying, world production, 
and the principal uses in the various 
industries — including nuclear fission! 
As one reads “According to a report on 
the Soviet aluminium industry, by T. 
Shabard (1958), there is a strong trend 
towards the more extensive use, in the 
U.S.S.R., of non-bauxite minerals, such 
as nephelite, alunite, kyanite and silli- 





manite”, one is apt to ask for more. 
Antimony, as a flame-resisting pig- 
ment for fabrics; arsenic compounds for 
weed killing, wood preservation, and in 
medicine; asbestos in the form of 
cements, slates, millboard, filters, insu- 
lators and in thermoplastics; barium 
compounds, used in oil drilling, paint 
manufacture, ceramics, glass, paper and 
rubber manufacture, coal washing, 
electronics and as a shield against 
radiation at atomic energy plants; 
beryllium and its toxicity; diatomaceous 
earth used in the clarification of sugar, 
fruit juices and in heat and sound 
insulation; all these and more, in alpha- 
betical order, receive attention, until 
the minerals of zirconium are reached. 
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What is a mineral? Is it an 
“inorganic substance of definite chemical 
composition”? Or is it “any chemical 
compound occurring naturally as a 
product of inorganic processes”? Is 
either a positive definition? Some 
minerals vary in their chemical com- 
position, and some may be considered 
to be of organic origin. 

It has been said that science unveils 
the mysteries of nature, but truly, as 
each mystery is unfolded, new problems 
are revealed. This book makes clear 
many of the lesser known facets about 
minerals and their applications. It 
should create renewed interest in those 
concerned with this field of work. 

D. LI. 
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thickness. After buffing and plating 
the two halves are assembled with 
several hundred tiny  jeweller’s 
screws. Other magnesium components 
in the Vanguard satellite include a 
pressure chamber spun from a flat 
plate and welded in position, and 
tubular support structure. To obtain 
the desired combination of high reflec- 
tivity (for ease of tracking) and suitable 
emissivity, five layers were deposited 
on the magnesium shells after buff- 
ing namely, gold, chromium, silicon 
monoxide, aluminium and _ silicon 
monoxide in that order. 

The Vanguard launching rocket uses 
magnesium for the second stage skin, 
the spacer section, and the tail can. 

The “Discoverer” satellites contain 
over 600 lb. magnésium-thorium alloys, 
i.e. more than a third of the total weight 
of 1,500lb. It is recorded that the use 
of magnesium in the Discoverer vehicles 
enabled a weight saving of 25 per cent 
to be made in comparison with titanium 
and of even more in relation to steel. 

The “Echo” satellite was packed 
inside an evacuated magnesium sphere 
264 in. diameter, weighing 241b., and 
fabricated from magnesium sheet, plate 
and extrusions. The Thor-delta 
launching rocket contained substantial 
quantities of magnesium mainly as 
castings. 

Other satellites, probes, and launch- 
ing rockets containing magnesium 
alloys include Explorer III, which had 
a cast instrument housing. Pioneer V 
possessed magnesium sheet and plate 
components. The Mercury capsules are 
made of titanium and beryllium, but 
magnesium is employed for ancillary 
equipment, such as cameras, tape 
recorders, and spools. 

The first surveyor probe, designed to 
make a soft landing on the moon and 
to analyse and televise its surface, will 
be constructed largely of magnesium. 

Looking to the future, new alloys, 
protective treatments and fabrication 
processes have recently been developed, 





and the full potentialities of the metal 
have not yet been realized. In addition 
to its present use in constructing 
satellites, magnesium may well prove 
invaluable for much of the ancillary 
equipment needed for the comfort of 
the human passengers of the future. 


Nozzle Materials 


A further Paper presented at 
this Symposium, “The Develop- 
ment of Nozzle Materials”, by 
D. Bunting and R. P. E. Westcott 
(Rocket Propulsion Establishment), 
dealt with the materials suitable for 
uncooled nozzles. For these applica- 
tions, materials may have to meet 
temperatures >3,200°K. for up to 
3 min. for the first stage, and 1,500°K. 
under conditions of high heat transfer 
for the third stage. 

Treating the problem on a broad 
basis, a material has to be found which 
can be formed into a nozzle shape, and 
which will maintain that shape within 
small limits when exposed to very 
severe temperature conditions. The 
long-life materials, such as Nimonic, 
developed for the gas turbine are 
unable to meet rocket conditions, and 
the only other high - temperature 
materials available are the ceramic 
materials or refractories hitherto used 
principally in the construction of 
furnaces. Temperatures met with in 
normal industrial experience are too 
low and it was necessary, in conse- 
quence, to consider the refractories in 
use for high-temperature research, 
such as the oxides of aluminium and 
zirconium, carbon or carbon/graphite 
mixtures and certain carbides, borides 
and nitrides. 

The fundamental difference between 
ceramic and metallic materials is that 
practical ceramics possess no ductility 
and, when stressed, deform elastically 
until the breaking strain is reached. 
Such behaviour is most unpopular with 
engineers who are accustomed to rely 





on a measure of ductile flow to level 
out the local high stresses which are so 
difficult to avoid in practice. Efforts 
have been, and are being, made to 
provide a measure of ductility, but it 
is extremely unlikely that success will 
be achieved since the basic cause is 
the different atomic bonding mech- 
anisms involved. 

The problem of the large diameter 
nozzle for the first stage will be the 
more difficult to meet. Thermal 
stresses increase with size, and liability 
to thermal shock is thereby intensified. 
The principal difficulty foreseen, how- 
ever, is that combustion temperatures 
will be increased owing to the con- 
tinual demand for ever increasing S.I. 
The most refractory oxide melts in the 
vicinity of 3,000°C., and the high 
melting point carbides, nitrides, etc., 
all tend to oxidize due to the presence 
of oxidizing radicles, and the propor- 
tion of such radicles increases with 
temperature. Of the refractory 
elements, carbon has a melting point 
in the vicinity of 3,700°C. and oxidizes 
rapidly, while tungsten melts at 
3,400°C. and will also oxidize, but 
more slowly. Combustion tempera- 
tures of the order of 3,500°C. are now 
possible and can certainly be exceeded, 
and should such temperatures be con- 
sidered in a design there is no material 
capable of withstanding this. In other 
words, cooling or the impedance of 
heat transfer becomes necessary and 
the problem is one of engineering 
design rather than materials provision. 

The second problem, the provision 
of an expansion cone for the third 
stage to meet a gas temperature of 
1,200°C. is relatively simple. Although 
LH/LO propellant will probably be 
used and, therefore, the proportion of 
oxidizing radicles will be large in the 
vicinity of the flame, few of these 
should remain by the time that the 
expansion cone is reached, and a metal 
of the type used in gas turbine engin- 
eering should be adequate, 
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MELTING POT 


HE festive season’s opportunities 
are hardly ever used to spare a 
grateful thought to the unknown 
“inventors” of turkey, Christmas pudding, and other 
festive fare. By contrast, consider an invention 
relating to “new multi-phased food products having a 
thermostable polymeric carbohydrate base and having 
incorporated therein comminuted, granulated or powdered 
foods such as plant or animal foods used for human con- 
sumption and to a process for preparing such food 
products”. One disadvantage that has .characterized 
certain of these formed products is their tough, rubbery 
or brittle gel nature which renders them exceedingly diffi- 
cult to chew. Others, on the other hand, are too soft and 
mushy. A highly desirable gelled product would be one 
which is not overly tough but has sufficient chewiness 
throughout its entire cross-section to enable one masti- 
cating it to derive pleasure therefrom. This has now 
been achieved in “an edible food product which has at 
least two continuous phases having an interface between 
each of said phases and comprising a polymeric carbo- 
hydrate gel and divided food particles, and characterized 
by a non-rubbery firm texture which does not exhibit 
syneresis”. The product may additionally comprise a 
gel improving agent and flavourings. It is produced “by 
forming a sol of a mixture comprising polymeric carbo- 
hydrate gel precursor and divided food particles, forming 
at least two continuous phases from said sol so that there 
is an interface between each of said phases, allowing the 
sols to intermix at the interface of said phases, and then 
gelling said phases”. 


Toothsome 


OPES that compositions contain- 
ing plastics and metal powders 
might provide useful combinations 
of properties of the constituents have not materialized to 
any marked extent, cold “solders”, conducting “paints”, 
and the like excepted. Elsewhere, as in plastics-metal 
bearings, one or other of the constituents has been used 
for the sake of a predominant contribution to the properties 
and behaviour of the composite material. It is now quite 
clear that the elementary physico-mechanical concepts, 
laws of mixtures and the like, do not provide an adequate 
basis for work on plastics-metal systems, and require 
fundamental extension. Thus, so far as the electrical 
properties of plastics-metal powder compositions are con- 
cerned, expectations and explanation in terms of the 
elementary concept of the presence or absence of inter- 
particle contacts are unable to account for the increasing 
amount of information being obtained in Russia on the 
semiconducting properties of polymer-metal powder 
systems. Such systems require the metal (usually iron) 
to be present in a high degree of dispersion. By com- 
parison with purely organic semiconductor materials that 
have been described, the polymer-metal compositions are 
characterized by their relatively low resistance of a few 
ohms or tenths of an ohm at room temperature. Probably 


Advanced 
Aspects 


the most intriguing feature is the influence of the method 
and conditions of preparation of these compositions on 
their conductivity: in some cases, compositions having a 
p- or n-type conductivity can be prepared by a suitable 
choice of method. The indications are that, apart from 
the actual composition, the semiconductor characteristics, 
so unexpected from an elementary concept of polymer- 
metal systems as a mixture, are due to some form of 
reaction or activation of the polymer-metal interfaces 
brought about either in the course of preparation, e.g. by 
vibro-milling, or by subsequent heat-treatment. 


HEORIES of the atomic processes 
of deformation and fracture, at 
least as presented by Dr. A. H. 
Cottreli in a lecture to the London Section of the 
Institute of Metals, appear simple enough. In theory, 
strength can be achieved by preventing deforma- 
tion either by producing materials free from dislocations 
or, if this cannot be done, by providing obstacles to the 
movement of such dislocations as may be present or as 
may develop. The ideal of strong, dislocationless solids 
is approached in metal whiskers, but is difficult to main- 
tain, and is lost once a whisker has developed a glide 
dislocation. Blocking of the movement of dislocations 
appears more promising. It is provided in most crystals, 
other than metals, in which the dislocations are naturally 
immobile. The expected benefit does not materialize 
however, because of the effects of surface flaws and imper- 
fections which render such materials weak and brittle. 
These effects can be reduced by taking advantage of the 
way they vary as the diameter of a fibre of the material is 
reduced. One thus arrives at strong, non-metallic fibres 
in which dislocations are naturally blocked and the effect 
of surface imperfections is reduced to a minimum. There 
then only remains the practical problem of bonding such 
fibres into a usable solid material. In the case of metals, 
dislocations can be pegged by dispersed particles of a 
material of adequate strength. This is what happens, to 
a limited extent, in precipitation hardening. The resulting 
strengthening of the material is, however, limited by the 
relatively small amount of the dispersed phase that can 
be formed by precipitation from solid solution, further 
precipitation leading to coarsening of the precipitated phase 
which is then no longer able to function as an efficient 
dislocation-pegging means. The achievement of the 
theoretically possible benefits awaits the development of 
methods of obtaining metals containing dispersions of large 
volume fractions of suitable strong materials having a 
particle size of about 100A. Instead of pegging dislocations 
by means of solid inclusions, a different mechanism, by 
which they would get “hung up” on holes (pores, bubbles) 
in the metal is possible. This 


would require some method 

of developing in a metal a high ° 
uniform porosity comprising 

pores about 100A in diameter. 


Promising 
Principles 
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Products and Processes 





Trends in the Development, Application, Processing, Design 
and Working of Non-Ferrous Metals and their Products 


Oil-Fired Burner Cuts Foundry Costs 


INCREASES of 50 per cent in the output of heavy 
castings have been achieved by the use of an oil-fired 
emulsion burner instead of a coke-fired dutch oven, to dry 
out large sand moulds themselves weighing 2-3 tons. This 
“speeding up” of production has taken place at the jobbing 
foundry of G. P. Wilson (Engineers) Ltd. Operating costs 
have been cut by half and a total annual saving of £1,000 
has been achieved for an outlay of under £350. The con- 
version from coke to oil was carried out in one week-end. 

A Camron model EOB 1 emulsifying burner was chosen 
for the purpose. The dutch oven was demolished and the 
burner mounted in its place so that the burner flame was 
admitted to the drying kiln through the existing aperture in 
the kiln wall. As convected heat instead of direct radiant 
heat is required in the kiln, baffles manufactured from 
Durax No. 2 surround the flame. Temperature require- 
ment is 400°F. for a time cycle of 12hr. Thermostats and 
a time switch control the heating cycle, a feature which was 
not possible with the solid fuel system previously employed. 
Efficiency is further improved as prevailing winds no longer 
affect the drying operation, as was previously the case. 

Moulding now takes place every day instead of every 
other day, as the drying of the sand moulds is achieved in 
the 12 hr. cycle as opposed to one to three days by the coke- 
fired method. 

The conversion to oil-firing was carried out by Camron 
Engineering Co. Ltd., who run a technical advisory service 
to deal with industrial or domestic oil firing problems. 


Measuring Magnetic Susceptibility 


A DEVICE for measuring the magnetic suscep- 
tibilities of transition metal alloys has been built and is 
being used at Harwell. Inside the box shown on the right 
of the accompanying illustration is a sensitive ring which 
measures the magnetic pull exerted on a metal specimen 
suspended from a wire passing through the bottom of the 
box. While the operator varies the magnetic force on the 


Device for measuring magnetic susceptibility of transition metal alloys 


metal, it is necessary to keep the temperature inside the 
box constant to +0-1°F. This is achieved by use of the 
Honeywell automatic control unit seen on the left. 


Limiting Critical Vibration 


A VIBRATION sensitive device that protects rotat- 
ing and reciprocating machinery from extensive damage 
resulting from mechanical malfunction has been introduced 
by Electro Methods Ltd. When the vibration level of a 
machine protected by this device—the Vibraswitch — 
exceeds normal by a preselected amount, an internal switch 
closes, actuating either an audible warning system or a shut- 
down circuit before costly damage occurs. Failing bearings, 
broken blades and similar malfunctions cause increased 
imbalance or high frequency vibration detectable by this 
means. ‘The Vibraswitch is available with or without 
electrical re-set and hold-on coils, and can be supplied in 
watertight or explosion-proof housings. 


Vertical Scale Thermometers Save Space 


WITH a vertical scale in place of the normal dial, a 
mercury-in-steel actuated thermometer (model 605), 
produced by the British Rototherm Co. Ltd., offers economy 
in space by allowing several scales to be used side by side, 
thus providing a rapid means of obtaining comparative 
readings. 

The scale of the thermometer is 74 in. long and under 
2 in. wide, allowing as many instruments as required to be 
placed side by side in a small space. A bank of six ther- 
mometers measures 93 in. deep by 114 in. wide overall. The 
thermometer range is within the limits of mercury — 30°F. 
to +1,200°F. (—35°C. to +650°C.). 

The thermometer scale has an unbreakable window 
surrounded by a chromium plated flange. Each instrument 
is housed in a light alloy casting. Zero adjustment is by an 
easily accessible screw. Standard finish of the body is 
hammer grey. 

The standard copper-sheathed capillary is 10 ft. in length 


Bank of six vertical scale thermometers by British Rototherm Co. Ltd. 
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with 6in. of stainless steel armoury at head and back. 
Lengths of up to 120 ft. capillary can be supplied. 


Riveting in Difficult Situations 


RIVETING from one side of the work only and in 
inaccessible places is possible with the “Klik” system of 
riveting, which utilizes Monel or aluminium tubular rivets 
mounted on expendable steel mandrels. The process 
employs either of two riveting devices, the RS-3 lazy tongs 
or the RSL-2 riveter-pliers, which are produced by Riveting 
Systems Limited. It requires only one operator and is said 
to be both quick and efficient. 

Two kits are available for general repair and maintenance 
work. One is the Klikit 3, containing the RS-3 lazy tongs 
riveter; the other, the Klikit 2, embodies the RSL-2 plier- 
riveter. Riveters and rivets can be supplied separately. 
Rivets are available for any combination of material thick- 
nesses from 0-08 in. to 0-6in. Standard rivet diameters are 
$25 4 B35 at and + in. 


Lapping Discs for Diamond Compounds 


CONVENTIONAL lapping cloths usually have a 
nap whose irregularities make an optically flat finish very 
hard to obtain, and difficulty arises in clamping them 
tightly enough across a metal lapping plate to avoid surface 
inequalities leading to “rolled edge” effects on the work- 
piece. An improved vehicle for diamond and other abrasive 
compounds used in the lapping or polishing of soft, hard 
and very hard materials has now been introduced by Engis 
Limited. 

Known as HYProcel, it is a foam/fabric material claimed 
to have excellent abrasive and iubricant retaining powers, 
resulting in high stock removal. When examined micro- 
scopically, it appears ag a tangle of short fibres with occa- 
sional voids in which the abrasive particles may lodge. 

The material is coated with a pressure-sensitive adhesive 
layer which is protected by a sheet of backing paper. The 
total thickness is controlled during manufacture to within 
a few thousandths of an inch. Consequently, when the 
backing paper is peeled off and the disc is applied to an 
optically flat lapping plate, the flatness of the plate is 
accurately transmitted through the adhesive and foam/ 
fabric layers to the workpiece. High degrees of flatness, 


with mirror finishes to one light band, can thus be obtained. 

A special advantage of the foam/fabric material is that 
it can be softened in certain solvents, such as acetone, 
toluene, methyl ketone, etc., without alteration to its basic 
structure. 


It can then be moulded to hemispherical or 


Self-adhesive 


precision flat 
machine 





Vinamold process 





HYProcel 
lapping disc being 
attached to the Engis 
lapping 


Mould for golf club 
head produced by the 
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parabolic lapping heads for particular operations. Alter- 
natively, the discs can be segmented for fitting to the 
contours of high curvature and irregular shaped tools, or 
cut into small squares and glued to a pitch lap in a mosaic 
of abrasive surfaces, though in this case lubricants which 
are not aggressive to the pitch must always be used. 


Monitoring Thin Moving Objects 


A COMBINED photocell and lamp unit, which is 
suitable for use in confined spaces, particularly for monitor- 
ing on the edges of materials, discs or any thin moving 
objects, and has applications in many industries, is now 
being manufactured by Hird-Brown Ltd. The unit, which 
is designated type TPRI, is 2% in. long by jin. wide by 
13 in. deep, and the photocell measures } in. by } in. by 1 in. 

Two fixing holes of § in. diameter are provided and there 
are also two 5 ft. lengths of twin PVC cable for connection 
to the control equipment. Both the bulb and the photocell 
can be changed without dismounting the unit. The bulb 
is rated at 6-5 V. 

This equipment is also available in two separate units—a 
projector and a receiver—suitable for a beam of up to 1 in. 
long. In all other respects it is similar to the TPR1, and is 
very useful where space is at a premium. 


Casting Undercut Metal Moulds 


A PROCESS using flexible moulding materials 
enables inexpensive split metal moulds with undercuts to 
be cast. The method is of particular interest to manufac- 
turers of split moulds for blow moulding. It is of especial 
value when a negative mould is wanted. The new process 
depends on the production of a positive model, which is 
easier and cheaper to make than a negative one with under- 
cuts and interior details. The new method results in the 
production of a high quality negative mould from the 
positive model. 

The steps involved are: first, the positive model is pro- 
duced in wood, plaster or Vinagel, mounted on a board 
larger all round than the standard moulding box with a 
wooden frame built round the model. The recommended 
grade of “Vinamold” (a product of Vinatex Limited) is 
melted down and poured into the space between the model 
and the surrounding wooden frame and the mould set-up 
is now surrounded with plaster as a reinforcement. After 
the plaster has set and dried, Harmark investment plaster is 
now poured into the Vinamold mould, and this is placed in 
the bottom of the moulding box when set. Cooling channels 
are made by using a core in the top of the moulding box. 
The metal (Tandem PTA zinc alloy) is cast in the usual 
way, but only a very small amount of cleaning and finishing 
is required. 

The other half of the mould is obtained by repeating the 
process using a model with a reversed parting surface. This 
can be obtained by casting plaster directly on to the original 
model and removing the first parting surface. 
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Industrial News 


An Annual Dinner 


Celebrating its Jubilee year, B.K.L. 
Alloys Ltd. held its annual dinner at 
Solihull on Tuesday of last week. During 
the course of a speech after dinner, the 
Lord Mayor of Birmingham, Alderman 
Eric E. Mole, congratulated the company 
on exporting 40 per cent of its products. 

Also among the guests was Gen. Sir 
Geoffrey Bourne, director general of the 
Aluminium Development Association. 
Other speakers during the evening were 
Mr. Hahn, managing director of the com- 
pany, Mr. M. J. Lakin, Mr. E. C. Lewis, 
Mr. F. T. Tyler and Mr. M. G. Gittings. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the week 
ending December 16 fell 30 tons to 
4,152 tons, comprising London 992, 
Liverpool 1,730 and Hull 1,430 tons. 

Copper stocks rose 325 tons to 15,974 
tons, comprising London 375, Liverpool 
13,899, Birmingham 50, Manchester 1,400, 
Hull 225 and Glasgow 25 tons. 

Lead duty-free stocks fell 723 tons to 
6,911 tons, comprising London 6,361, 
Glasgow 300, Swansea 100 and Man- 
chester 150 tons. In-bond stocks fell 
25 tons to 3,170 tons, all in London. 

Zine duty-free stocks rose 109 tons to 
8,023 tons, comprising London 2,298, 
Hull 275, Manchester 300, Liverpool 
50 and Avonmouth 5,100 tons. In-bond 
stocks fell 37 tons to 3,065 tons, all in 
London. 


Irish Metals Find 


A rich belt of lead and silver deposits 
has been discovered at Tynagh, near 
Loughrea, in County Galway, an official of 
Northfield Exploration Limited of 
Toronto, Canada, said recently in Dublin. 
According to the findings of the pros- 
pecting team, the ore was revealed at a 
depth of only 14ft. below the surface. 
Northfield Exploration has been con- 
ducting minerals exploration in Cork, 
Kerry, Clare and Waterford counties for 
the past five years. 


A Fine Finish 


The photograph on this page shows 
one of the inspection personnel at the 
Surbiton plant of Fine Tubes Ltd. using 
a prism projection unit to check the 
internal finish of precision drawn seam- 
less stainless steel with hydraulic tubing. 
With a vital part to play in every branch 
of industry, the absolute reliability of 
exact dimensions and fine finish required 
in small diameter thin-wall tubing can 
be achieved only by the employment of 
top quality raw material and rigorous 
control allied to meticulous cleanliness 
and inspection at every stage throughout 
the cold drawing and bright annealing 
cycles. 

At present producing a wide selection 
of tubing ranging from 4} in. O.D. by 
0-36 in. wall thickness to 0-010 in. O.D. 
by 0-002 in. wall, Fine Tubes will extend 
the range up to 1 in. O.D. by 0-65 in. wall 
thickness on the opening of new 
Plymouth plant covering 70,000 ft? in 
mid-1962. It is expected that overall 
output of the tubing, available for both 
home and export markets in a wide range 


of stainless steel and nickel alloys, will 
be increased by over 50 per cent. This 
will make possible a further shortening 
of delivery date schedules. 


Powder Metallurgy Standard 


Our leading article on page 513 this 
week is devoted to details of the materials 
standard and specifications for powder 
metallurgy parts issued. This 12-page 
standard is bound in the form of a stiff 
covered booklet, punched for binding in 
all standard binders. Copies may be 
obtained at the price of $1 each from the 
Metal Powder Industries Federation at 
60 East 42nd Street, New York 17, N.Y., 
U.S.A. 

Liquid Filters 

A completely new range of liquid 
filters has recently been introduced by 
Vokes Limited under the title “Micro- 
wire” and “Microdisc”. The former is 
stated to be a fully motorized self- 
cleaning filter in which some of the main 
flow is  back-flushed to atmosphere 
through the element direct to waste or, 
alternatively, through a ‘“Microdisc” 
secondary filter and then returned to 
the main system. The range covers four 
types—automatic or continuous opera- 
tion, with or without secondary filter. 
Applications include water, aqueous solu- 
tions, or oils up to a maximum viscosity 
of 500 Redwood No. 1. 

The “Microdisc” is an edge type filter 
easily cleaned, without dismantling or 


Inspection of internal fin- 
ish of precision drawn 
seamless stainless steel 
with hydraulic tubing 
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Home and Overseas 


interrupting the flow, by the simple opera- 
tion of turning a handle. The element 
consists of a stack of wheel-like discs 
keyed to a centre spindle separated by 
spacers which produce a series of narrow 
slots of known width forming a filtering 
mesh. Liquid passes through the slots 
from outside to the inside of the element 
and leaves the contaminant on the 
outside. 


French Merger Plans 


Two important developments in the 
French metal processing industry, which 
reflect efforts to cope with the increased 
international competition by reducing 
costs and harmonizing production were 
announced last week. The first is the 
merger, approved by both boards, between 
Trefileries et Laminoirs du Harve and 
Cie Francaise des Metaux. General 
shareholders’ meetings will be called in 
the first half of 1962 to confirm the move, 
but the merger will become effective on 
January 1, 1962. 

The second move was the setting up 
of a joint subsidiary by the Pechiney 
group and Cie Francaise des Metaux. 
The new company, Affinerie de I’Ile de 
France-Affifrance, will take over and 
re-organize the metal refining activities 
of Pechineys Affinerie de la Courneuve 
and Cie Francais de Metaux and two 
subsidiaries, the Société Metaux et 
Alliages and the Department Affinerie de 
Juvisy. 
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Industrial First Aid 


To be awarded annually for an out- 
standing achievement in jndustrial first 
aid, the silver trophy illustrated on this 
page is being presented by Smith and 
Nephew Ltd. The trophy. will be known 
as the “Elastoplast” Industrial First Aid 
Award” and will be competed for only 
by small firms and factories employing 
up to 50 people. 

The trophy, which is 24in. high and 
made in solid silver, was designed by 
Robert Welch, who has won awards and 
had his work exhibited in London, New 
York, Toronto, and European cities. 


Telephone Number 


We are informed by Deutsch and 
Brenner Ltd. that the telephone number 
of their Manchester branch is now 
Gatley 6418. 


Mine Operations Resumed 


It is reported from New York that the 
New Jersey Zinc Company has resumed 
mining at its sterling mine at Ogdensburg, 
New Jersey, after a 40 month close-down. 
The company said it expected the mine to 
reach capacity operations of 1,000 tons of 
ore a day within a year and rehire more 
than 200 men. The sterling mine 
employed over 400 men before curtailment 
of production brought layoffs in 1957 and 


1958. The mine was closed completely in . 


August 1958. 


Aluminium Holding Furnace 


A new aluminium holding furnace by 
Hedin Ltd. has been designed so as to 
give a real advance in economy of opera- 
tion. It has no expensive expendable parts 
requiring replacement at regular intervals. 
The charge is heated by tape elements 
housed in the arched roof of the furnace 
above the bath. These elements operate 
at low voltage via a transformer and, in 
normal conditions, should have an excep- 
tionally long life. They are made of 
heavy section 80/20 nickel chrome strip, 
lin. wide by 0-lin. thick Provision is 
made in the fitting for them both to 


breathe naturally and to be replaced easily. 
Heating is by direct radiation from above 
the bath. 

The construction of the furnace is of 
heavy gauge steel sheet on a steel frame, 
and is extremely robust. Particular 
attention has been paid to reducing heat 
losses to a minimum by the provision of 
ample high-grade insulation. The upper 
part of the furnace is a separate unit, 
easily removable for cleaning and 
re-bricking. 

Three sizes are available—500 Ib., 
1,000 lb. and 1,500lb. capacities. The 
500 lb. size has a nominal rating of 
15 kW, and an operating consumption of 
7.2kW with the cover off and the tem- 
perature of the metal at 600°C. The 
secondary line voltage to the elements in 
this model is 33 volts. 


A £40,000 Contract 


An order for 500 control panels, valued 
at £40,000, has been placed _ with 
Brookhirst Igranic, a company in the 
Metal Industries Group, by British Insu- 
lated Callender’s Cables. Half the panels 
are for use with capacitors up to 100 kVAr 
and the rest for use with capacitors up to 
65 kVAr 

Each panel will be provided with a cut- 
out for B.I.C.C. to fit either a single power 
factor relay or a multi-stage power factor 
relay when several cubicles are intercon- 
nected by busbar chambers. 


News from Birmingham 


The year ends on a quiet note in 
Birmingham and Midland industrial 
circles. It was stated at the meeting of 
the Midland Regional Board for Industry 
this week that there has been no signifi- 
cant change in the outlook during the 
month. The capital goods industries and 
the building and civil engineering trades 
have remained busy, and general engin- 
eering has maintained a satisfactory level. 
On the other hand, the motor cycle and 
cycle industries remain depressed. It is 
many years since the rolling stock industry 
faced so serious a depression as it does 
today. Fierce competition in overseas 
markets prevents expansion there, and 
building of rolling stock by outside firms, 
as opposed to British Railway workshops, 
is on the decline. 

Short time working has been necessary 
in some of the steelworks and foundries. 
The activity in structural steel is in marked 
contrast to some other branches due to the 
big demand for heavy joists, sections and 
other building steel. Sheet makers can 
cope comfortably with the demands of the 
motor trade. Re-rollers are buying 
sparingly in the market for semi-finished 
steel, and in some instances there are 


Forthcoming Meetings 





January 2—Institute of Metal Finishing. 
Midland _ Branch. James Watt 
Memorial Institute, Great Charles 
Street, Birmingham. A Discussion on 
“Stripping and Reclamation of Defec- 
tive Plated Work”. 6.30 p.m. 


January 3—Non-Ferrous Club. Queens 
Hotel, Stephenson Place, Birmingham. 
Luncheon Meeting. Guest Speaker, 
Sir Ronald Prain. 12.30 p.m. 

January 4—Institute of Metals. London 
Local Section. 17 Belgrave Square, 
London, S.W.1. “New Methods of 
Powder Generation.” K. M. Spring. 
6.30 p.m. 
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sufficient stocks in hand without under- 
taking fresh commitments. A quiet period 
is anticipated in the iron and steel trade 
generally in the first quarter of 1962. 


A Purchase 


It has been announced by the board of 
Lindustries Limited that in furtherance 
of its declared policy of diversification, 
the entire equity capital of Joseph Rhodes 
& Sons Ltd., of Wakefield, has been pur- 
chased for a cash consideration slightly in 
excess of £1,000,000. The latter company, 
founded in Wakefield in 1824, manufacture 
all types of machinery used in the cutting, 
bending, pressing and shaping of sheet 
metal. 

Lindustries Limited states that its future 
plans for this company are for the expan- 
sion of established products and no 
changes are contemplated in the manage- 
ment or the traditional business of the 
company. Mr. W. S. Rhodes will remain 
chairman of the company, and he and 
Mr. H. Ridgway will continue to be joint 
managing directors. Three members of 
the Lindustries board, Messrs. W. E. Luke 
(chairman), Walter Miller (financial direc- 
tor), and B. Boxall (deputy chairman of 
the engineering division) will be joining 
the Rhodes board. 


Change of Address 


As from Monday next (January 1, 
1962), the address of the Cardiff ware- 
house of Aluminium Goods Limited will 
be as follows: 136-138 Collingdon Road, 
Cardiff, and the telephone number 28986. 

The new premises will enable the com- 
pany to hold a wider range of sheet sizes 
in aluminium and aluminium alloys, 
together with an enlarged range of 
extruded sections and tubing. 


A Re-union 

Two family firms are re-united after 
a separation of almost 100 years with the 
announcement of the merger between 
Jebb Brothers Ltd., of Newcastle, and the 
oe firm of E. Chalmers and Co. 

td. 

In 1858, the Jebb family founded the 
firm of Jebb Brothers in Glasgow, and a 
few years later certain members of the 
family broke away to form the Newcastle 
firm, which has traded since then in paper 
stock, waste paper, iron and steel, and 
non-ferrous metals. 

As E. Chalmers and Co. Ltd., with 
whom the Newcastle firm is now joined, 
acquired Jebb Brothers (Glasgow) Ltd. 
eight years ago, the two companies are 
now united, and the three members of 
the group will continue to specialize in 
the recovery and re-use of secondary raw 
materials. 

Jebb Brothers, Newcastle, will, like the 
Glasgow company, remain a_ separate 
entity. This fact is emphasized by the 
appointment of Mr. M. H. Riccalton, an 
existing director, as managing director. 
Mr. David Jebb continues as a senior 
executive, thus preserving the family con- 
nection. The new chairman of the 
company is Mr. C. R. Dunford, C.A., who 
is joint managing director of E. Chalmers 
and Co. Ltd. 


Aluminium Highway Bridges 

Stated to be one of the first structures 
of its kind anywhere, the first of two 
all-aluminium highway bridges—utilizing 
principles of aeroplane wing design—has 
just been erected near Amityville, New 
York. It is called a Kaiser Aluminum 
“Unistress” bridge. 

Triangular shaped beams made from 
aluminium sheet, supported by aluminium 
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extrusions, were prefabricated and 
trucked to the Long Island site. Each 
beam was lifted into position and fastened 
edge-to-edge, forming a deck to be paved 
at. a later date. Measuring 212ft. in 
length and over 90 ft. in width, the semi- 
monocoque structure makes maximum 
use of aluminium’s high strength-to- 
weight ratio, thus greatly reducing the 
amount of structural dead weight which 
conventionally - designed bridges must 
support. Design rights to Unistress 
bridges are held by Kaiser Aluminum & 
Chemical Corporation. 

The basic beam components are easy 
and relatively inexpensive to fabricate 
and erect. Another major advantage is 
provided by aluminium’s natural resis- 
tance to corrosion and deterioration, and 
freedom from maintenance requirements. 


Norwegian Aluminium Expansion 

Large expansions which the state-owned 
A.S. Ardal og Sunndal Verk is carrying 
out at its plant at Ardal are nearly com- 
pleted, it is officially reported. The exten- 
sions include 168 smelting furnaces, of 
which 36 are already in operation. The 
remainder will start operating as soon as 
the necessary supplies of hydro-electric 
power become available—which will 
probably be during the first half of 1962. 
When all the extensions are finished, the 
production capacity of the Ardal plant will 
exceed 100,000 tons of aluminium a year. 

At the company’s Sunndal plant, the 
present capacity is 50,000 tons a year, but 
this will also be increased shortly by some 
technical improvements. 


International Tin Agreement 


Formal instruments of ratification of 
the Second International Tin Agreement 
are still awaited from Bolivia and the 
Congo, writes Comtelburo’s metal corres- 
pondent. There is some doubt in 
authoritative circles in London that these 
countries will ratify before December 31, 
the closing date. Without this step the 
agreement cannot become effective. On 
the consumer sid@ of the agreement, suf- 
ficient countries have ratified, although 
Belgium, Italy, Mexico, Spain and Turkey 
are still outstanding. 

The second five-year agreement pro- 
visionally came into operation on July 1 
this year on the basis of promises to ratify 
or accept, but it has been ineffective. 
Owing to the absence of metal in the 
buffer stock, the Tin Council have been 
unable to contain the price of tin within 
the agreed range of £730 to £880 per 
long ton. Throughout the period of pro- 
visional operation, the tin market has 
been free of restriction and the price 
substantially over the ceiling level. There 
has been pressure from producing mem- 
bers to raise the agreement ceiling but 
consumer support has been insufficient to 
adopt the amendment. 

It is reliably understood that arrange- 
ments are in hand to call a meeting of 
the Tin Council in the second week of 
January at which it is believed the present 
agreement will be allowed to continue on 
a provisional basis until the end of June 
1962, while negotiations are opened to 
draw up a new agreement. 


A New Product 


It is learned from Richardsons, West- 
garth and Co. Limited that they have 
introduced a new design of tube con- 
nector which is for joining tubes end to 
end, and which is particularly concerned 
withe handrails. 


No special tools are 








required to make the connection, and the 
finished joint is smooth and free from 
projections. 

The connector consists of a cylindrical 
body, the ends of which have been 
reduced in diameter so as to fit into the 
tube ends, the main diameter being equal 
to the outside diameter of the tubes. 
Provision is made for screwing right- and 
left-hand hexagon headed screws into 
the body, to each of which is attached 
flexible washers having diameters slightly 
larger than the bore of the tube. When 
the tubes are fitted over the washers and 
the body turned in the correct direction, 
friction on the washers causes the screws 
to screw into the body, thus squeezing 
the washers. The result of this is that 
the washers expand radially against the 
inside of the tubes, locking the connector 
in position. 

Alcoa’s 1962 Prospects 


Three top executives of Aluminum 
Company of America see 1962 as a 


Metal Statistics 
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turning point year for Alcoa and the 
aluminium industry, with heartening 
prospects of substantially improved sales 
and earnings in the 12 months ahead. 
Factors already favouring both the 
brighter outlook in general and Alcoa’s 
position in particular, were outlined in 
New York by Lawrence Litchfield, junr., 
company President; Theodore W. Bossert, 
vice-president in charge of research and 
development; and F. Close, vice-president 
and general sales manager. 

Mr. Litchfield, who centred his 
remarks on Alcoa’s operating and finan- 
cial aspects, said his company expected 
fourth-quarter revenues to be “the best 
of the year” despite recent industry price 
cuts. Net income for 1961 should exceed 
last year’s 40 million dollars, Mr. 
Litchfield said, and “we are hopeful that 
our shipments and revenues will increase 
about 10 per cent in 1962. Should this 
happen in the pattern we expect, net 
income next year should be substantially 
higher”. 


‘ 





Detailed figures of. the consumption 
and output of non-ferrous metals for the 
month of October, 1961 have been issued 
by the British Bureau of Non-Ferrous 
Metal Statistics, as follows in long tons:— 














COPPER Gross Copper 
Weight Content 
Wire .. 24,204 23,794 
Rods, bars and sections 14,559 9,452 
Sheet, strip and plate 13,150 10,570 
Tubes 8 486 7,787 
Castings and miscellaneous 8,264 — 
Sulphate 44 2,553 — 
71,216 58,982 
Of which: 
Consumption of Virgin Copper 45,813 
Consumption of Copper and 
Alloy Scrap (Copper Content) 14,215 
LEAD 
Cables 8,440 
Batteries .. 2,992 
Battery Oxides .. 2,918 
Tetra Ethyl Lead ‘ a 1,853 
Other Oxides and | Compounds 2,154 
White Lead wi 815 
Shot te ae 485 
Sheet and Pi ipe 6,524 
Foil and Co psible Tubes 366 
Other Rolled and Extruded 564 
Solder 1,427 
Alloys os 1,961 
a Uses 1,616 
Total 32,115 
TIN 
Tinplate 762 
Tinning: 
Copper Wire .. Le es 55 
Steel Wire ats = rie 8 
All other - x ‘id 69 
Solder = pee as 206 
Alloys 5 520 
Foil and Collapsible Tubes, etc. 46 
Tin Compounds, Salts, an 
Miscellaneous Uses 164 
Total Consumption 1,830 





ZINC 
Galvanising 7,724 
Brass iy 9,678 
Rolled Zinc 436 
Zinc Oxide 1,992 
Zinc Die-casting alloy 4,787 
Zinc Dust 1,098 
Miscellaneous Uses 880 
Total, All Trades oa 28,595 
Of which: 
High purity 99°99 per 5,243 
—rocy and high { grade 99° 95 ‘ 
4,91 
Prime Western, G.O.B. and de- ; 
based 11,172 
Remelted . 458 
Scrap Brass and other Cu alloys 3,937 
Scrap Zinc, alloys and residues 2,660 
ANTIMONY 
Batteries .. wn 123 
Other Antimonial Lead . a 43 
Bearings . oe 21 
Oxides—for White Pigments = 97 
Oxides—other ea 64 
Miscellaneous Uses aa a 17 
Sulphides ; oh ais 3 
Total Consumption 368 
Antimony in scrap 
For Antimonial Lead ee 489 
For Other Uses .. ia a 62 
Total Consumption 551 
CADMIUM 
Plating Anodes 45°80 
Plating Salts 11°15 
Alloys: Cadmium Copper 4°70 
Alloys: Other... 3°15 
Batteries: Alkaline 4°20 
Batteries: Dry .. 0°35 
Solder 7°40 
Colours .. 26°80 
Miscellaneous Uses 2°35 
Total Consumption 105°90 
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Metal Market News 


LTHOUGH zinc has been a 
A depressed market for a good 
deal of this year, consumption 
figures are not at all bad and the 
trouble, of course, lies mainly on the 
production side, where no agreement 
has been reached to provide effective 
control of the tonnage being made 
available for sale. The October statis- 
tics published by the Bureau of Non- 
Ferrous Metal Statistics show that 
usage in all forms was 28,595 tons, or a 
couple of hundred tons below Septem- 
ber. Stocks were also reduced, the 
total on hand at the end of October 
being 67,825, compared with 69,491 
tons a month earlier. Really quite a 
good result. These figures do, of 
course, include secondary metal and 
there is not much doubt that of late 
makers of high-grade brass semis have 
been melting good 70:30 scrap such as 
Q.F. cases, etc. This suits them well 
enough, for they get a pretty good 
margin on both the copper and the 
zinc content. During the quiet spell 
experienced of late, prices of scrap 
have shown a tendency to decline in 
relation to new metals, and one can 
well imagine that consumers have been 
keen enough to get hold of this class 
of stuff. 

The outstanding feature of the 
Metal Exchange stocks last week was 
the drop of 748 tons in the reserves of 
lead to 10,081 tons. This helped the 
market which improved to the tune of 
5s. to 10s., but with business very quiet 
in the pre-Christmas week the rally 
did not go far. Stocks of copper scored 
quite an advance, for there was a rise 
of 325 tons to 15,974 tons, so that the 
tonnage is now building up again. Tin 
stocks fell by 30 tons to 4,152 tons, and 
it rather looks as though this downward 


trend will continue. Zinc stocks turned 
upwards with a rise of 72 tons to 11,088 
tons. Opinion is divided about the 
prospects for lead and zinc in 1962, 
but in the early part of the year, at 
any rate, it does not look as though 
much, if any, improvement will be 
seen. It is necessary to consider these 
two metals in the light of Britain’s 
likely entry into the Common Market, 
for they are the only two of the quar- 
tette which are dutiable. 

Tin took a nasty toss before the 
holiday, for on Wednesday there was 
a collapse of £6 10s. Od. in the cash 
price and of £4 in the three months’ 
quotation. Some of this loss was 
regained in the afternoon, when good 
Continental buying was reported, and 
this. was in evidence also in the morn- 
ing when the setback occurred. There 
has been some talk of the possible dis- 
continuation of the second inter- 
national tin agreement, but it is not 
thought that this had anything to do 
with the fall in the quotation on 
Wednesday. 


New York 


Prior to the holiday, copper futures, 
after early steadiness declined modestly 
on scattered selling. Dealings were 
moderately active. Physical copper 
continued steady. Dealers noted quiet 
conditions and pre-holiday influences 
restricted interest for custom smelter 
or producer copper. However, the 
quantity of copper sold so far by 
custom smelters and producers is quite 
satisfactory. One leading producer said 
January sales, so far, were very good. 
Some consumers were pressing for 
early January delivery. The scrap 
copper buying price of leading custom 
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smelters was reduced by } cent today to 
25 cents/lb. for No. 2 grade. A fair 
flow of scrap was indicated. Tin was 
softer and quiet, spot to prompt were 
offered at 120% cents/lb., January at 
1203, and February to April at 
120%; cents/lb. Lead and zinc were 
quiet. 

No copper is currently being refined 
at the American Smelting and Refining 
Company’s Perthamboy refinery, due to 
damage caused by a fire at the plant’s 
tank house, an Asarco spokesman said. 
He explained that the company’s overall 
copper output position would be 
unchanged, since Asarco had additional 
capacity elsewhere. However, there 
would be some delay in copper 
deliveries. It might take two to three 
weeks before the damage was repaired 


and copper was again refined at 
Perthamboy, he added. 

Paris 

The approach of the Christmas 


holidays slowed down demand in the 
week to December 21. Buyers were 
mostly out of the market, except in the 
case of zinc. The absence of demand 
affected bronze and brass prices, but 
the copper market was settled. The 
downward trend of lead was accentu- 
ated, and only small routine business 
was seen for aluminium. 

In a letter to shareholders, Pechiney 
announced this week that during the 
first ten months of this year aluminium 
production increased by 22 per cent 
over 1960 production. The greater 
part of this production was exported. 
The letter states that this increase was 
due primarily to the extension of the 
plant at Nogueres, but it went on to 
say that severe competition had also to 
be taken into account. 

Referring to Alumine de Grece, the 
letter says that the study and planning 
period is now terminated and that con- 
struction work had already started on 
the Achelloos Falls. 


London Metal Exchange 


Thursday 21 December to Wednesday 27 December 1961 


COPPER 
£ £ 
250 64 
m5|o © = 6316 
2a0;/e2 g 62| 0 
25)/2 & QQ 6 S 
230 60 
225 59 
220 58 
215 57 
210 56 








Thurs Fri Mon Tue Wed 





Thurs Fri Mon Tue Wed 














LEAD TIN ZINC 
£ £ 
> 990 75 ° © 

in S mi? o cs 3), = dl 
fo) NR o —. 
S 90la F< zs @Zif ™ 
Pees tA pen ee. 

9012 & Q 71 

940 70 

930 69 

920 68 

910 67 

Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed 
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Brass 


Light 
Rolled 


INGOT 


Aluminium 
New Cuttings 
Old Rolled . 
Segregated Turnings 


Cuttings 
Rod Ends 
Heavy Yellow .. 


Collected Scrap and 
Turnings .. 


Aluminium Ingots.... ton ike 
Antimony 99:6% .... 237 
Antimony Metal 99%. . 230 
Antimony Oxide 

Cameras ........ » 194 
Antimony White Oxide ,, 212 
0 RR Se » 400 
Mismuth 99:95%...... lb. 
Cadmium 99:9% .... ,, 
Calcium ........... ~ 2 
Cerium 99%, ........ = we 
Chromium .......... a. 
DEED savsedancadncus iis 
Celumbite.... per unit 7 
Copper H.C. Electro.. ton 230 

Fire Refined 99-70% ,, 229 

Fire Refined 99-50% ,, 228 


WU SL its 


Ss. 
0 


10 
0 


10 
0 
0 

16 

11 
0 
0 
6 

12 

10 
5 
0 
0 


d. 
0 


0 


i) 


cococoomooacoceo 





Copper Sulphate 
Germanium 
Gold 


Lanthanum .... 
Lead English.......... 
Magnesium Ingots.... 
. eee 
en ay: 
Notched Bar 
Powder Grade 4 .... 
Alloy Ingot. AZ91X.. 


aaa 


LS. & 
ton 78 0 0 
grm. _ 
oz. 1210 33 
- 10 O 
» 24 0 0 
grm. 15 0 
ton 60 5 0O 
lb. 
99 2 24 
s ; ey 
ws 2 9} 
‘ 5 6G 
1 113-2 1} 
ton 280 0 0 
flakk 59 O O 
Ib. 1s © 
ton 660 0 0 
lb. > 
” | 11 
oz. 20 0 0 
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Palladium .......... Oz 
PIstimam ..........5 " 
MMOGIWIM .............%. ‘a 
Ruthenium .......... m 
Selenium ............ lb. 
Silicon 98% .......... ton 
Silver Spot Bars ...... oz 
Tellurium Sticks .... lb. 
Rel eee ae ton 
*Zinc 
Electrolytic ........ ton 
Min 99-99% ........ ‘a 
Virgin Min 98% .... 5, 
Dust SS/9T%.. 2.00050 = 
Dust 98/99%........ ‘ 


Granulated 99+% .. ,, 
Granulated 99:99+% ,, 


oonoerwoowuoY?’ 


‘Oo 
na 


72 10 
112 0 
118 0 


97 10 
109 1 


one 


cCcOoOnmooooooF 


7h 
0 
0 
7} 
3 


*Duty and Carriage to customers’ works for 


buyers’ account. 


All prices quoted are those available at 2 p.m. 27/12/61 


Aluminium Alloy (Virgin) £ ss. d. 
B.S. 1490 L.M.5 .... ton nom. 
B.S. 1490 L.M.6 .. “ a 
B.S. 1490 L.M.7 .. - ‘a 
B.S. 1490 L.M.8 .. ‘i a 
B.S. 1490 L.M.9 .. pa a 
B.S. 1490 L.M.i0.. a pe 
B.S. 1490 L.M.11.. i se 
B.S. 1490 L.M.12.. a a 
B.S. 1490 L.M.13.. o-. 2 
B.S. 1490 L.M.14.. pe en 
B.S. 1490 wees , a “ 
B.S. 1490 L.M.16.... ,, ss 
B.S. 1490 L.M.18.. * = 
B.S. 1490 L.M.22.. “ a“ 

Aluminium Alloys (Secondary) 

B.S. 1490 L.M.1 .. ton 144 0 O 
B.S. 1490 L.M.2 .. » =e © 
B.S. 1490 L.M.4 . » 154 0 0 
B.S. 1490 L.M.6 . » sae 8s © 

*Aluminium Bronze 
BSS 1400 AB.1...... ton 240 0 0 
BSS 1400 AB.2...... » 247 0 0 


£ 


134 


97 
72 


155 
141 
132 
127 
142 
129 
133 





£ 
BSS 1400-B3 SCB2 .. ton 177 


eee 


*Gunmetal 
B.S. 1400: LG2 d/d.. 
B.S. 1400: LG3 d/d .. 
B.S. 1400: GI 14 Pb 


d/d 
B.S. 1400: GI $ Pb d/d 


*Manganese Bronze 
BSS 1400 HTB1 .... 
BSS 1400 HTB2 .... 
BSS 1400 HTB3 .... 

Nickel] Silver _ 
Casting Quality 

SD 2 


” 2” 


*Phosphor Bronze 
B.S.1400P.B.1.(A.1.D. 


12% 
16% 
18% 


» 


” 


» 
” 


173 


213 
223 


278 
295 


192 
212 
226 


257 
267 
312 


314 
235 


8. 
0 
0 


ooo oo coo 
ooo 


ooo 
ooo 


0 
0 


d. 
0 
0 


oo soo 


0 
0 


*Average prices for the last week-end. 


Copper 
Wire .. 
Firebox, cut up 


Gunmetal 
Gear F Wheels 


RI 0. ti9 6, 8vigSt natn in's sosiors 
I Er Kerr 


Turnings 


£ 


198 
193 


191 
164 


£ 

198 
198 
176 
171 


Phosphor Tin 
5 9 


Qsreseeceseseesese ” 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans....__,, 
Grade D Plumbers .._,, 
Grade M 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) lb. 
Type9 ss ‘9 


Zinc Alloys 
BSS 1004 Alloy A .. ton 
BSS 1004 Alloy B.... _,, 
Sodium-Zinc ........ lb. 


SHS Cae ee §=6 Merchants’ average buying prices delivered, per ton, 27/12/61 


Lead 
Scrap 


Zinc 


422 10 
333 15 
467 0 


102 11 
106 11 
2 


ooo 


DW w 


4 


NON-FERROUS | I 
All prices quoted are those available at 2 p.m. 27/12/61 
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METAL PRICES 


SEMI-FABRICATED PRODUCTS 


Aluminium 
Sheet 10 6S$.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G. 
Circles 22 S.W.G. 
Circles 18 S.W.G. 
Circles 12 S.W.G. 
Plate as rolled ...... 
NN SOO Crete 
Wire 10 S.W.G. 
Tubes 1 in. o.d. 
BG Be oo cecnececs 

Aluminium Alloys 

BS 1470. HS19W. 
Sheet 10 +S.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G. 

BS1477. HP30M. 
Plate as pen Sand oi 

BS1470. CI5WP. 
Sheet - S.W.G. 
Sheet 18 S.W.G. 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip 18 S.W.G. 
Strip 24 S.W.G. 





Belgium 
—— electrolytic 


Aluminium 


Nickel 
Zinc: Prime western 
High grade 99.95 
High grade 99.99 


France 


Zinc: electrolytic... . 


Scrap 
Copper: electrolytic 
Heavy copper . 
No. 1 copper wire 
Brass rod ends... 
Zinc castings 
Lea 


SF WWNHWWWWNNHWWHY 


Vie PUP ee DW BWW WW 


USWWUSCS oC 


BS1477. 
BS1475. 
BS 1471. 


BS1476. 


Aluminium Alloys—cont. 
HPCI5WP. f 


Plate heat treated .... lb. 
HGIOW. 

w SWS. ,; 
HTI19WP. 
Tubes 1 in. o.d. 
16 S.W.G. 


Wire 


Sections 


Split tube 


19 S.W. 


Welded tube 


14 to 20 S.W.G. 
(sizes $” to 14”) 


Brass 


Tubes 
Brazed Tubes ...... a 
Drawn Strip Sections ,, 
Sheet ton 
Strip 


Metal) 


Brass) 


198 
198 


198 


W 


bm > 


oo 


Noe WW 
oo o Soorn~e 


i) i) 


3/53 to 5/5 


lec Tico HAO 


jes 


Beryllium Copper 
RN 5 os: 3419 4i6r0: o Gis 
ME a oclsie Sieioraic suneren ea 
pantera > * 
Copper 
WER bial ck owt Ib. 
ere ton 
Ee ere ee 
LS Oe: a 
Cupro Nickel 
“‘bupes 70/30 ........ Ib. 
Lead 
Pipes (London) ...... ton 
Sheet (London)...... ie 
Tellurium Lead...... a 


Nickel Silver 
Sheet and Strip 10%. . lb. 
Wire 10% 
Phosphor Bronze 
Wire 
Titanium (1,000 lb. lots 


Billet 44” to 18” dia... Ib 
Rod }° to 4" dia. .... s 
Wire -036’-232” dia... ,, 
Strip -001” to -048’”.. ,, 


Sheet 8’x 2’. 20 gauge _,, 
Tube, representative 


average gauge .... ,, 
eee ‘ 
Zinc 
ee Peer ton 
DE es Sicnasndiaseare a 


102 10 
100 5 
£6 extra 


41/- 
79)- 
167/- 
315/- 
60/- 


198/- 
82/- 


109 15 
nom. 


Prices vary according to dimensions and quantities. The following are 
the basic prices for certain specific products 


0 
‘) 


0 


Latest available quotations for non-ferrous metals with approximate sterling 
equivalents based on current exchange rates 


Italy lire/kg 
Aluminium ........ 370 
Antimony 99°0...... 470 
Copper: wirebars99°9 445 
Seen 155 
| eee 1,300 
Pais cececins. Parpieiele-s 1,840 
Zinc: electrolytic... . 165 

Scrap 

Aluminium soft sheet 
clippings (new) .. 290 
Lead, soft, first quality 130 
Lead, battery plates. . 74 
Copper, first grade . . 370 

Bronze, commercial 
gunmetal ........ 420 
Brass: heavy ...... 270 
pS eee 255 
Brass, bar turnings . . 265 
CREME ods cancces 93 

Switzerland fr/kg 
Aluminium ........ 2.50 
Copper: electroivtic 2.88 
GP tree .80 
Ce rarer 7.68 
NN Ssh cipal fee aia 11.68 
Zinc: : High grade 

ae ae Serre .98 


£/ton 


216 
274 
259 
90 
805 
1,074 
96 


Japan Yen per metric ton 
Scrap 
Copper: electrolytic 268,000 
Copper wire No. 1.... 240,000 
Copper wire No. 2.... 225,000 
Heavy copper ........ 233,000 
Light copper ........ 213,000 
Brass, new cuttings.... 175,000 
Red brass scrap ...... 215,000 
West Germany D-marks 
Scrap per 
100 kilos £/ton 
Used copper wire 220 200 8 
Heavy copper ...... 220 200 8 
Light copper ...... 185 168 10 
Fieavy SEO... .....: 150 136 13 
Light brass ........ 110 100 5 
Som fead .......6.. 50 45 11 
eee 48 43 14 
Used aluminium 
MINOOEIOG .......5. 90 82 0 
United States c/lb £iton 
ao 24.00 191 5 
Antimony 99°0...... 32.50 259 0 
COMIEE 5 6. 6 c.s:65:s.0 160.00 1,275 4 
Copper: electrolytic 31.00 247 10 
OS 20 ae eee 10.00 79 14 
Eee 82.34 656 4 
Ere oe 123.00 980 12 
Zinc: electrolytic... . 12.50 99 6 
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THE STOCK EXCHANGE 


Conditions Quiet But Steady 





DIV. FOR | } 
ISSUED AMOUNT MIDDLE PRICE LAST DIV. FOR DIV. 1961 
CAPITAL OF SHARE NAME OF COMPANY 22 DECEMBER FIN. PREV. | YIELD | HIGH LOW 
° + RISE—FALL YEAR YEAR 





é é Per cent | Per cent 
4,435,792 1 Amalgamated Metal Corporation ... 29/9 11 9 
400,000 2/- Anti-Atrrition Metal , 1/3 NiL 4 
43,133,663 Stk. (£1) Associated Electrical Industries 29/6 15 15 
3,895,963 1 Birfield 69/6 10 15¢ 
4,795,000 1 Birmid Industries , 61/3 20 20 

8,445,516 Stk. (10/-) Birmingham Sraall Arms 17/44 +d. 11% 

203,150 Stk. (£1) Ditto Cum. A. Pref. 5% , F 13/6 5 5 

476,420 Stk. (£1) Ditto Cum. B. Pref. 6% : 17/- 6 6 
1,500,000 Stk. (£1) British Aluminium Co. Pref. 6% 16/- 6 6 

21,737,634 Stk. (£1) British Insulated Callender's Cables 55/9 
30,683,348 5/- British Oxygen Co. Ltd., Ord. . 15f- , 16D 16 
1,200 000 Stk (5/-) Canning (W.) & Co. ; ‘ 14/3 } 152 
60 484 1/- Carr (Chas.) , , ‘ 1/44 NIL NIL 
550 000 1 Clifford (Chas.) Ltd. <i xs 27/9 | 12 10 
45,000 1 Ditto Cum. Pref. 6% P oie 15/- 
1,166,000 Stk. (2/-) Clifford Components V ma a 8/3 
300,000 2/- Coley Metals .. ‘ sas bee 2/104 
10,185,696 1 Cons. Zinc Corp.t_ . ia ie 48/6 
5,399,056 5/- Davy-Ashmore Fr ar is 31/- 
8,995,011 5/- Delta Metal. gas ia > | Sth 
5,296,550 | Stk. (1) Enfield Rolling Mills Ltd... ae 37/- 
1,155,000 1 Evered & Co. ... 7 fod a 42/- 
23,000,000 Stk. (£1) General Electric Co. és ‘sa 25/3 
1,500,000 Stk. (10/-) | General Refractories Ltd. ... ‘a 47/3 

937,500 5/- Glacier Metal Co. Ltd. i joa 21/9 
2,750,000 5/- Glynwed Tubes on Ka axa 25/9 
7,228,065 10/- Goodiass Wall & Lead Industries ... | 32/- 

696,780 10/- Greenwood & Batley aaa a 16/- 

792 000 S/- Harrison (B'ham) Ord. ae aa ft ae 

150,000 1 Ditto Cum. Pref. 7% aa no | Ce 
1,651,250 S/- Heenan Group : om wae 14/- 

266,608,683 Stk. (€1) Imperial Chemical Industries in 56/9 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% -- eas 14/-xd 
29,196,118 we International Nickel ... ws | 1443 

6,000,000 1 Johnson, Matthey & Co. ix ne 84/- 67/6 

600,000 10/- Keith, Blackman aa . a 17/6 32/6 

320,000 4l- London Aluminium .. ; _ 9/6 12/6 
2,667,542 1 McKechnie Bros. A Ord. oe 31/9 69/3 
1,108,268 | Sle Manganese Bronze & Brass .. oi 9/6 18/6 

50,628 | 6/- Ditto (74% N.C. Pref.) ... isa 5/- 6/6 
26,361,444 Sek. (£1) Metal Box eat or am 83/- 84/3 
415,760 Stk. (2/-) Metal Traders ... ina ant 4/9 10/9 
240,000 1 | Mint (The) Birmingham ai : 37/- 39/- 
80,000 5 Ditto Pref. 6% one ‘e o= 70/- 80/- 

274,152 1f- Minworth Metals ind ad ond 4/9 5/2t 
5,187,938 | Stk. (£1) Morgan Crucible A =a 7 56/9 63/- 
1,000,000 Stk. (€1) Ditto 54% Cum. 1st Pref. - | 15/6 18/9 
3,850,000 | Stk.(é1) Murex... oie e : 39/6 45/- 

585,000 5/- Ratcliffs (Great Bridge) Ord 15/6 17/- 

1,064,880 10/- Sanderson Kayser 4 . 34/6 40/3 27/7; 
3,400,500 Stk. (S/-) Serck ... F ua 13/44 25/6 15/3 

212,384 5/- Stedall & Co. . ; : 7/3 10/3 7/3 10/3 6/3 
8,035,372 Stk. (£1) Stone-Platt Industries ‘a are 43/6 64/44 52/3 
2,928 963 | Stk. (£1) Ditto 54% Cum. Pref. os Ste 18/- 18/74 15/3 

35,344,881 Stk. (£1) Tube Investments Ord. ; oe 61/9 85/6 54/- 140/3 63/104 
41,000,000 Stk. (£1) Vickers , od 27/6 38/3 39/74 27/14 

750,000 Stk. (£1) Ditto Pref. 5% “is ‘a 13/- 15/- 17/6 13/3 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free - 19/- 21/14 18/- 24/6 20/14 
4,594,418 1 Ward (Thos. W.) Ord Eng 60/- 84/6 58/- 94/-  63/~ 
7,109,424 Stk. (£1) Westinghouse Brake uP i 23/- 46/3 22/- 60/6 37/6 

323,773 2/- Wolverhampton Die-Casting re 6/- 13/44 6/- 13/104 8/1} 

591,000 5/- Wolverhampton Metal : ; 21/6 30/- 19/6 | 39/9 23/9 

156,930 2/6 Wright, Bindley & Gell ; ree 4/104 5/- 3/75 | 4/6 2/105 

124,140 1 Ditto Cum. Pref. 6% : : 12/6 13/74 12/6 15/- 13/6 

150.000 1/- Zinc Alloy Rust Proof EF ; 4/3 5/6 4/- 5/44 4- 
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*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. fand 100% capitalized issue. @ The figures given 
relate to the issue quoted in the third column. A Calculated on £7 8 9 gross. D and 50% capitalized issue. C paid out of Capital Profits. E and 50% 
capitalized issue in 7% 2nd Pref. Shares. R and 334% capitalized issue in 8% Maximum Ordinary 5/~ Stock Units. ¢ and 64% from Capital Profits. 
B and 50% capitalized issue. G and 50% capitalized issue. F and special 5% tax free dividend and 50% capitalized issue. Yad 3 for 7 capitalized 
issue. Land 334% capitalized issue. M and 10% capitalized issue. J and 75% capitalized issue Q also 1/- special tax free dividend and 50°% capitalized issue. 
T Per £1 unit. K 50% capitalized Issue allowed for. S and 50% capitalized issue. V incorporating Clifford Covering. 

H including bonus 124%. N current interim dividend passed. O current interim reduced. P calc. at 20%. W calc. at 16%. 





BEST RESULT 


POSSIBLE 





